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EXECUTIVE SUMMARY

The Military Department of Indiana contracted Montgomery Watson to perform a limited
site investigation at the Camp Atterbury Reserve Forces Training Area located in
Edinburgh, Indiana. The work was performed under Contract No. DAHA90-94-D-0013,
Delivery Order No. 502. '

The site investigation included soil and groundwater quality assessment and
characterization. Field activities were conducted at five previously identified areas of
concern on site. These areas were the Battery Disposal Areas, Impact Area, Wash Rack
Area, Wastewater Sludge Lagoon Area, and the Old Landfill Area. Activities included
monitoring well installation and groundwater.sampling to evaluate groundwater flow and
quality in the Old Landfill Area, Battery Disposal Area, and Wastewater Sludge Lagoon
Area. Soil borings were drilled and soil samples collected in the Battery Disposal Area,
Wastewater Sludge Lagoon Area, and Wash Rack Area. Sediment samples were collected
at the Impact Area, and soil/sludge samples were collected in the Wastewater Sludge
Lagoon Area. Samples were analyzed for various constituents, based on the Preliminary
Assessment and visual inspection of the site. Constituent concentrations from the samples
were compared to Indiana Department of Environmental Management Voluntary
Remediation Program Tier II Non-residential Cleanup Criteria, as specified by the Military
Department of Indiana and agreed upon by the Indiana Department of Environmental
Management. All laboratory data for this investigation was validated by qualified
Montgomery Watson personnel and determined to be valid under specifications detailed in
the Quality Assurance Program Plan (Montgomery Watson, April 1996).
A

No sample taken from any area exhibited concentrations exceeding Tier IT Non-residential
Cleanup Criteria. Shallow groundwater flow at the site is toward the east-southeast. Flow
velocities are on the order of 1.9E-06 feet per second. Hydraulic conductivities of the
subsurface formations vary from 0.92 feet per day in the Battery Disposal Area to 20.4 feet

per day in the eastern portion of Camp Atterbury.
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It is the recommendation of Montgomery Watson that activities at Camp Atterbury Reserve

Forces Training Area proceed directly into the execution of decision documents for each
area of concern, as the constituents sampled for in each area were below Tier II Non-

residential Cleanup Criteria.

i
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1.0 INTRODUCTION

The Military Departmient of Indiana (MDI) has contracted Montgomery Watson to perform a site
investigation (SI) at the Camp Atterbury Reserve Forces Training Area (Camp Atterbury) located
in Edinburgh, Indiana (Figure 1). This work is being performed under Contract No. DAHA90-94-
D-0013, Delivery Order (DO) No. 502.

Camp Atterbury is located in south central Indiana, approximately 35 miles south-southeast of
Indianapolis, Indiana (Figure 1). The property consists of approximately 33,000 acres and lies in
Bartholomew, Brown, and Johnson counties. Montgomery Watson prepared a Field Sampling
Plan (FSP), a Project Management Plan (PMP), a Health and Safety Plan (HSP), and a Quality
Assurance Project Plan (QAPjP) for this project. Copies of each plan were reviewed by both MDI
and the Indiana Department of Environmental Management (IDEM). Correspondence between
MDI, IDEM, and Montgomery Watson is referenced in Appendix A. The purpose of an SI is to
further explore potential areas of concern identified in the preliminary environmental assessment
of Camp Atterbury. Areas of concern were evaluated and specific locations, constituents, and
sample matrices were selected. This report includes a description of the site investigation
activities, a summary of the findings associated with these activities, and recommendations for

future site activities.

Section 2 of this report summarizes the Preliminary Assessment (PA) conducted at Camp
Atterbury. Section 3 presents site investigation activities conducted by Montgomery Watson.
Investigative results from these activities are presented in Section 4. Conclusions and

recommendations are provided in Sections 5 and 6, respectively.
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2.0 PREVIOUS INVESTIGATIONS

In 1993, Roy F. Weston, Inc. (Weston) completed a PA for Camp Atterbury. The report
identified several potential areas of concern at Camp Atterbury. Additionally, due to limited site
specific hydrogeological information, the report called for a complete hydrogeological
investigation of the facility, including groundwater velocity and flow direction (Weston, 1993).
IDEM concurred with this report in a letter to Mr. John Orr of MDI dated July 18, 1995 (see
Appendix A). IDEM also expressed concern about private municipal wells located south-
southeast of Camp Atterbury, and possible impacts to the aquifer serving these wells. However,
impacts to groundwater were not identified in wells existing near the eastern boundaries of Camp

Atterbury prior to the site investigation activities.

As a result of the PA report, Montgomery Watson was tasked with performing environmental site
investigations in five areas; the Impact Area, Battery Disposal Areas, Wastewater Sludge Lagoon
Area, Old Landfill Area, and Wash Rack Area. These areas are depicted in Figure 2, and are
further described in Section 3.
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3.0 SITE INVESTIGATION ACTIVITIES

The following section provides a description of the history and current use of Camp Atterbury and

provides a detail of the sampling activities conducted by Montgomery Watson at the site.

3.1 HISTORY AND CURRENT USE

Camp Atterbury covers approximately 33,000 acres in Johnson, Brown, and Bartholomew
counties in south-central Indiana (United States Army Environmental Hygiene Agency
(USAEHA], 1981). Camp Atterbury was established in 1942 as a training area for the United
States Army, and is currently used as a site for military training exercises. The property north of
Hospital Road, now the Atterbury State Fish and Wildlife Area, was part of Camp Atterbury until
1967.

Camp Atterbury is used as a weekend and annual training site for the National Guard. It provides
both housing and training for units as large as a brigade with its normal division and corps-
supporting elements. Several ranges for a variety of weapons, including aircraft bombing,

artillery, flame throwers, grenades, helicopter gunnery, mortars, machine guns, rifles, and pistols,

‘are located at the facility (Weston, 1993). A gunnery range used by the Army National Guard is

also located at the camp (United States Department of Agriculture Soil Conservation Service
[USDA SCS], 1990).

Between 1969 and 1984, Camp Atterbury was operated by the MDI under the National Guard
Bureau (NGB), and was a subpost of Fort Benjamin Harrison. In October 1984, Camp Atterbury
became a separate, stand-alone installation under the U.S. Army Forces Command (FORSCOM)
with the NGB remaining the peacetime Major Command (MACOM) (Weston, 1993).

Camp Atterbury is located approximately 35 miles south-southeast of Indianapolis, west of U.S.
31 and Interstate 65, and north of State Route 46 (Figure 1). Although most of the facility is in
western Bartholomew County, the western edge of the facility is in Brown County, and the

northern portion is in Johnson County. Approximately 45 percent of the Camp Atterbury



property is forested (primarily west and south) and approximately 45 percent supports native
grasses and weeds (USDA SCS, 1990).

Population centers close to Camp Atterbury are generally located to the north, east, or south in

Johnson and Bartholomew Counties; the rugged terrain in western Bartholomew County and

eastern Brown County has limited access and settlement. Surrounding population centers include

the Prince’s Lake and Cordry Lake areas to the west, Edinburgh to the northeast, Taylorsville to

the east, and Columbus to the southeast.

Land use in Johnson County is increasingly moving away from farming toward more urban uses as
| Indianapolis and its suburbs expand outward (USDA SCS, 1979). Farming is one of the major
businesses in Bartholomew County; in 1969, 71 percent of the county was farmland according to
a U.S. Census of Agriculture (USDA SCS, 1992). Because of the generally steep slopes, most of
Brown County is not suitable for cultivated crops and remains forested. Approximately 50

percent of Brown County is owned by federal and state governments (USDA SCS, 1990).

3.1.1 Climate

The climate in the vicinity of Camp Atterbury is influenced by its midcontinental setting, which
results in cold winters and hot summers. It is located on the edge of the area influenced by the
Great Lakes. Generally, the weather is variable, changing frequently with the passage of cool
Canadian air masses from the north, and warmer, more humid tropical air masses from the south.
Based on climatic data collected between 1951 and 1974 at Columbus, Indiana, the average
winter temperature is 32 degrees Fahrenheit (°F), and the average summer temperature is 75°F.
The average total annual precipitation is 40.2 inches, of which approximately 57 percent occurs

during summer months (April through September). (USDA SCS, 1992, 1990, 1979)

3.1.2 Topography
The land surface at Camp Atterbury ranges from relatively flat in the north to steep hills in the
south. The north and northeast portion is relatively flat with scattered trees. This portion of

Camp Atterbury is located in the region denoted as the Scottsburg Lowland. The Scottsburg

1
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Lowland is a nearly level terrain comprising gently sloping river terraces and outwash plains, as

well as the mostly level bottomland along Sugar Creek and Blue River (USDA SCS, 1979).

The central and southern parts of Camp Atterbury are rugged and generally heavily wooded, with
deeply incised streams (Indiana Department of Natural Resources [IDNR], Division of Water,
1966). This portion of Camp Atterbury is located on the Norman Upland. The Norman Upland
terrain is a severely dissected plain consisting of long, narrow ridges, steep slopes, and narrow
stream bottoms. The bedrock is generally siltstone, shale, and sandstone of Mississippian age

(USDA SCS, 1990).

An ongoing groundwater monitoring program is underway at the New Landfill. The five wells
are sampled semi-annually and analytical results are reported to IDEM (McWhorter, 1995).
During the SI, water levels were measured at the five existing wells, as well as the nine newly

installed wells.

3.1.3 Geology

Camp Atterbury is located near the southern extent of the Pleistocene continental ice sheets. As
the glaciers retreated, masses of material (clay, silt, sand, and gravel) which had accumulated on
and in the ice were deposited on the bedrock surface. Glacial meltwaters in Sugar Creek and the
East Fork of the White River carved broad stream valleys and later filled them with sand ahd
gravel deposits (IDNR, Division of Water, 1966). The northern third of Camp Atterbury is
underlain by Wisconsinan age glacial deposits. Deposits of Illinoisan age underlie the south-
central portion of the facility. To the west and south, unglaciated soils lie atop the local bedrock
(USDA SCS, 1990). Unconsolidated deposits range in thickness from 100 to 150 feet (ft) in the
glaciated, northeastern third of the facility, to O ft in parts of the unglaciated southwestern

portions of Camp Atterbury (Indiana Geological Survey [IGS], 1983).

The bedrock formations underlying Camp Atterbury are layered shale, siltstone, and limestone of
Mississippian and Devonian age which dip gently to the west. In the central and western part of
Camp Atterbury, the Mississippian age Borden Group shale, siltstones, and fine-grained

sandstones lie at the surface. The Borden Group ranges in thickness from O ft in the northeast

7



corner of the facility to more than 200 ft in the Norman Upland to the south and west (IGS,
1972). In the northeastern portion of the facility, bedrock consists of Devonian and Mississippian
age New Albany shale which underlies the area now occupied by the East Fork of the White River
and some of its tributaries (Sugar Creek and the northemn part of the Driftwood River valley)
(IGS, 1972). The thickness of the New Albany shale is 100 to 110 ft in the Camp Atterbury area.
Between 40 and 125 ft of Devonian limestone underlies the New Albany shale (IGS, 1972).

3.1.4 Hydrogeology

The nature and availability of groundwater is associated with the nature and type of aquifer
materials present in the area. The Mississippian and Devonian bedrock which underlies Camp
Atterbury yields only limited quantities of water (IDNR, 1980). The deposits of the Borden
group, which outcrop across the southwestern two-thirds of the facility, are reportedly some of
the poorest water-bearing formations in the state. The New Albany Shale and underlying
Devonian limestone are expected to yield less than 10 gallons per minute (gpm). Many ponds
have been built in the unglaciated region to supply local residential and agricultural needs. The
major groundwater sources in the area are in the sand and gravel deposits of the East Fork of the
White River valley. Well yields from this aquifer system, which extends from Edinburgh to
Columbus, commonly exceed 1,000 gpm (IDNR, 1980). Personnel at Camp Atterbury indicate
that attempts to install fire suppression water wells in the southern portion of the facility have
been unsuccessful, and that groundwater was not encountered above approximately 200 ft below
ground surface (bgs) (McWhorter, 1995). |

Well records in the vicinity of the installation indicate a general east-southeast direction of
groundwater flow (W eston, 1993). Water levels measured at five monitoring wells near the New
Landfill suggest a more south-southeast direction of flow. The shallow depth to water in the
valley fill aquifer to the east of Camp Atterbury suggests hydraulic connection between the
groundwater and surface water (Weston, 1993; IDNR, 1976). Recharge to groundwater occurs
from both the local fluvial system and from direct precipitation. Net monthly precipitation at
Camp Atterbury was previously estimated to be three inches (Weston, 1993). Hydraulic

communication between groundwater in the valley fill and in the underlying bedrock via fractures



and joints is likely. Recharge to the bedrock may occur via infiltration through both glacial and
fluvial overburden (Weston, 1993)

Potable water for the city of Edinburgh is supplied by Edinburgh Utilities from four wells
producing up to 1,000 gpm from a thick gravel aquifer in the Blue River valley at the north edge
of town (Weston, 1993; IDNR, 1966). The wells are screened between approximately 100 and
120 ft bgs (Weston, 1993). The area surrounding Edinburgh is supplied by private wells (Phillips,
1995). In 1966, the well field for Camp Atterbury consisted of nine wells along the west side of
the Blue River, north of Edinburgh. The wells ranged in depth from 66 to 112 ft bgs and were
completed in gravel. Capacities of up to 2,000 gpm were obtained (IDNR, 1966). Today,
Prince’s Lakes Utilities uses these wells to provide water to the population of Camp Atterbury,
the city of Nineveh, the Prince’s Lake Area, and the Cordry/Sweetwater area. Eastern
Bartholomew Ultilities also supplies water to the eastern half of Bartholomew County and western
Jennings County with two wells (screened between 115 and 135 ft bgs) within two to three miles
of Camp Atterbury (Weston, 1993).

3.1.5 Surface Water Hydrology

In general, surface water at Camp Atterbury flows to the east along numerous small drainages and
streams which are entrenched in the unglaciated soils and bedrock, and in glaciated soils and till.
The area is drained by streams such as Nineveh Creek, Muddy Branch Creek, Saddle Creek, Lick
Creek Catherine Creek, and their tributaries. These streams in turn flow into Sugar Creek and the
Driftwood River, which joins the Flatrock River in Columbus to form the East Fork of the White
River (USDA SCS, 1979). The East Fork of the Salt Creek and its tributaries drain to the west
from the southwestern edge of Camp Atterbury. There are also several small lakes, both on
Camp Atterbury property, and just west of the facility in Brown County (Cordry Lake and the
Prince’s Lake Area). A stream gauging station is located in Sugar Creek in Edinburgh,
downstream from Youngs Creek, and the 22-year average flow is 485 cubic ft per second (IDNR,
1966).

The five areas which were investigated during the SI are illustrated on Figure 2. Two of these

areas (the Impact Area and the Old Landfill) are located within the eastern portion of the facility,
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near Wallace Road. Also within the eastern portion of the facility is the New Landfill. During
permitting activities for the New Landfill, five groundwater monitoring wells (MWO1 through
MWQ5) were installed.

3.2  FIELD INVESTIGATIONS

This section presents the sampling activities at the Old Landfill, Impact Area, Battery Acid
Disposal Areas, Wash Racks Area, and Wastewater Sludge Lagoon Area. These activities were
selected on the basis of available limited groundwater flow direction information from Camp
Atterbury, regional information previously presented in Section 3.1, and available historical

information regarding site operations obtained from Camp Atterbury personnel.

Field investigations at Camp Atterbury were conducted at the five previously identified areas.
Investigations included monitoring well installation and sampling, soil borings, soil/sludge
sampling, and sediment sampling to characterize environmental impacts at the-site. The
following sections describe investigation activities performed at the specific areas of concern at

Camp Atterbury.

3.2.1 Impact Area

The Impact Area comprises the central portion of the Camp Atterbury property (Figure 2). The
Impact Area has been in use since 1942 and is currently used for both air-to-ground and ground-
to-ground firing (Abel, 1995). In addition, several small-arms firing ranges are located within
its confines. Routine surface burns of the area are conducted in the spring to control vegetation
(Abel, 1995). Access to the area is strictly controlled by the Camp Atterbury Range Facilities
Management office, and all travel into and out of the area must be coordinated with the range

management office.

Due to access restrictions, no past investigations have been performed within the Impact Area.
In 1992, a stream Survey/shop discharge sampling project was performed at Camp Atterbury by
Alt & Witzig Engineering, Inc. (Alt & Witzig). The sampling event included the coilection of
18 water samples, 10 of which were surface water samples collected from major drainage

courses at the point where they intersect the Camp Atterbury property boundary. These drainage
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courses included streams which emanated from the Impact Area. Samples were analyzed for
pH, biochemical oxygen demand (BOD), suspended solids, phosphate, nitrate, oil and grease,
nitrogen ammonia, total kjeldahl nitrogen, chemical oxygen demand (COD), and benzene. With
the exception of one sample with an elevated BOD result, "all tested parameters were within
either an established regulatory threshold or within established background levels for Indiana
streams” (Alt & Witzig, 1992a).

Due to access restrictions, no sampling was conducted within the Impact Area during the stream
survey/shop discharge sampling project. Rather, a total of five sediment samples were collected
from streams exiting the Impact Area. Sampling locations are illustrated in Figure 3. Sediment
samples (IA-SD1, IA-SD2, IA-SD3, IA-SD4, and IA-SDS5) were collected using methods
detailed in the FSP (Montgomery Watson, April, 1996). Samples were analyzed for metals,
cyanide, total phosphorous, volatile organic compounds (VOCs), pesticides, polychlorinated
biphenyls (PCBs), semi-volatile organié compounds (SVOCs), organophosphorous. pesticides,

and chlorinated herbicides. -

3.2.2 Battery Disposal Areas

A total of three areas have been identified as past disposal locations for battery fluids. Two
areas are located near Building 123; a former four ft by four ft pit located northeast of the
building and a neutralization tank discharge area located just east of the easternmost corner of
the building (Figure 2). Camp Atterbury personnel indicate the former tour ft by four ft pit was
used from approximately 1972 to 1976 or 1978 for the disposal of un-neutralized acids (Wright,
1995). Batteries were placed upside down on a wooden pallet in the pit and allowed to drain.
From approximately 1976 (or 1978) until approximately 1989, battery acids were neutralized in
an aboveground storage tank located just east of Building 123 (Wright, 1995). Acids were
placed in the tank and neutralized with soda; the fluids were then discharged to the ground

adjacent to the tank.

11
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The third disposal area is located immediately adjacent to Building 595 (Figure 2). A battery
room with a sink is located inside the northern portion of the building. A drain pipe exits the
sink and discharges into the subsurface just east of the battery room (Wright, 1995).
Maintenance personnel indicated that a metal sewer pipe located north of Building 595 has
required repeated repairs (Wright, 1995). Stained soils were reportedly noted during
excavations for sewer line repair. Excavations to approximately six ft bgs were required for
sewer line repairs; all soils were reportedly placed back in the excavation each time repairs were

complete. There have been no previous investigations of any of the three disposal areas.

A total of three soil borings (BA-SB1, BA-SB2, and BA-SB3) were drilled using hollow stem
auger drilling techniques. One boring was located at or near the center of the two disposal areas
at Building 123; a boring was located near the discharge point of the sink at Building 595.
Boring locations are illustrated in Figure 4. Each boring was advanced to a depth of 20 ft bgs.
Soil samples were collected for laboratory analysis at 5-foot intervals from the ground surface to
the total depth of each boring using split-spoon sample techniques detailed in the FSP. Samples
were analyzed for lead and pH. In order to assess potential impacts to groundwater and to
characterize hydrogeological conditions, three additional monitoring wells (MW 12, MW 13, and
MW14) were installed in the Battery Disposal Areas. Monitoring well locations are shown in
Figure 4. Groundwater samples were analyzed for metals and pH. Soil samples (BA-MW12SS,
BA-MW13SS, and BA-MW148S8S) obtained from the installation of the monitoring wells were
also submitted for analysis of lead and pH. Installed wells were slug tested and water levels

were recorded to characterize hydrogeologic conditions at the site. .

3.2.3 Wastewater Sludge Lagoon Area

The Wastewater Sludge Lagoon Area lies in the northeastern portion of Camp Atterbufy, just

-north of Center Line Road, and east of the Old and New Landfills. The Weston PA Report does

not note the Wastewater Sludge Lagoon Area as an area of potential concern. Wastewater
treatment liquids flow continuously from flocculation tanks and clarifiers in the privately-owned

treatment plant to the two wastewater treatment sludge lagoons located on Camp Atterbury
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property. No analytical data were available for this area; however, the potential existed for
constituents in the wastewater treatment sludge to leach to soil and groundwater at

concentrations of concern. No investigations had previously been conducted in this area.

The Wastewater Sludge Lagoon Area activities consisted of installing three monitoring wells
(MW9, MW 10, and MW11), sampling the soil and groundwater at these three locations, and
collecting three soil/sludge samples from the lagoons. Monitoring well installation and sampling
locations are illustrated in Figure 5. Soil samples (WW-SBMW9, WW-SBMW10, and WW-
SBMW 11) were collected for laboratory analysis from the monitoring well installations both at
the ground surface and directly above the water table using- split-spoon sample techniques
detailed in the FSP. Three groundwater samples and three soil/sludge samples (WW-SS1, WW-
SS2, and WW-SS3) were collected and submitted to the analytical laboratory. Soil/sludge and
soil samples were analyzed for target analyte list (TAL) inorganics, organochlorinated (OC)
pesticides and PCBs, and total phosphorous. Groundwater samples were analyzed-for VOCs,
SVOCs, OC and organophosphorous (OP) pesticides, PCBs, chlorinated herbicides, TAL

inorganics, and total phosphorous. The laboratory analytical program is detailed in the FSP.

3.2.4 Old Landfill Area

The Old Landfill is located in the eastern portion of Camp Atterbury, just west of the New
Landfill (Figure 3). The Old Landfill operated from approximately the early 1970s to 1980.
Historical aerial photographs from 1974 indicate the landfill is active while photographs from
1983 indicate no activity at the site (McWhorter, 1995). The Old Landfill was created in the
early 1970s to accommodate construction debris generated during the demolition of the former
100 Block buildings (Engleking, 1995). The 100 Block buildings, which were located north of
the current boundary of Camp Atterbury on property, are now controlled by the Atterbury Fish
and Wildlife Area. The 100 Block buildings were constructed of wood and concreté and were
used as barracks. During demolition of thé buildings, material was hauled to the Old Landfill
site, placed in a trench, and burned to reduce the volume. Camp Atterbury personnel familiar
with the landfilling activities indicate that small amounts of fuel were used to ignite the debris
(Engleking, 1995). The landfill is located adjacent to a former incinerator site that was not
related to landfilling operations.  Indiana State Board of Health Inspection report notes dated

July 6, 1983 indicate that refuse was present around the former incinerator site -(Iridiana State
15
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Board of Health, 1983). Camp Atterbury personnel indicate that some general trash from
training activities (food packaging, etc.) may have been placed at the Old Landfill. However,
trash inappropriately disposed at the Old Landfill by departing training groups was routinely
removed and transported to the New Landfill. Thus, the amount of general trash disposed in the
Old Landfill is thought to be minimal (Engleking, 1995). Because the National Guard has
historically maintained strict accounting and reporting procedures for control of ordnance, it is
un'likely that any ordnance was inappropriately disposed in the Old Landfill. There have been no
previous investigations of the Old Landfill site. Based on available, limited groundwater flow
information for the eastern portion of the facility, the Old Landfill is located hydraulically
upgradient of the New Landfill. Thus, the monitoring well located upgradient of the New
Landfill (MWO1) provides an indication of groundwater quality in the presumed downgradient
direction from the Old Landfill. This well is included in an ongoing groundwater monitoring
program for the New Landfill, and to date, no impacts have been identified. The presumed
general groundwater flow direction in the eastern portion of the facility is south-southeast. In
order to confirm this flow direction, three additional wells were constructed (MW6 through

MWS). The locations of the three additional wells are illustrated in Figure 6.

Monitoring well MW6 is located in the parking lot just west of the Old Landfill. This location
provides a data point for groundwater elevation further west than the existing monitoring well
network. This well serves as an upgradient well for the Old Landfill. Monitoring well MW7 is
located on Pleasant Run Road between Mauxferry Road and Wallace Road. If the general south-
southeast groundwater flow direction is confirmed, this well will serve as a downgradient well
for the Impact Area, and the Old and New Landfills. Analytical results from this well provide
an indication of groundwater quality upgradient of private water supply wells located along
Wallace Road. Monitoring well MW8 is located east of Mauxferry Road at its intersection with
Clark Trail. If the general south-southeast groundwater flow direction is confirm;d, this well
will serve as a downgradient well for the Impact Area. Analytical results from this well will also
provide an indication of groundwater quality immediately upgradient of private water supply

wells located along Wallace Road.
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During drilling, soil samples were collected from the ground surface to the total depth of each
boring for lithologic logging purposes. Because these wells were not located in potential source
areas, no soil samples were submitted for laboratory analysis. The three wells were constructed,

developed, sampled, and slug tested in accordance with the procedures detailed in the FSP.

3.2.5 Wash Rack Area

The PA Report noted stained soils present in wash rack area, but did not provide specific
locations of staining (Weston, 1993). At the time of the site visit for planning of SI activities,
staining was not identified in wash rack area. Personnel at Camp Atterbury and MDI indicated
that the high pressure wash rack located south of 21st Street was the most likely location for
potential concern. Other wash racks located within Camp Atterbury consist primarily of
concrete pads with regular garden hose spigots and were used for removal of dirt and dust from
vehicles. The high pressure wash rack has historically been used for cleaning of larger vehicles

and engines.

The high pressure wash rack consists of a total of three concrete pads with high pressure water
supply. The pads drain northeast to a large unlined ditch. Each pad is sloped such that three
smaller drainage courses are superimposed on the overall drainage slope of each pad. The large
drainage ditch drains south to a small standing water body that contained dense vegetation at the
time of the site visit (October 1995). Several small earthen mounds were present in the vicinity
of the wash rack and recent signs of activity by earth moving equipment were visible (i.e., heavy
equipment tracks). In 1992, Alt & Witzig performed soil/sediment sampling at maintenance
areas and within drainage ditch systems within the cantonment area of Camp Atterbury (Alt &
Witzig, 1992b). The investigation included collecting samples at 12 locations using a hand
auger; one location sampled was within the drainage area of the high pressure wash rack. The
sample consisted of a composite from 6 inches bgs to 4.0 ft bgs. Alt & Witzig (1992b) report
that the sample contained cadmium at a concentration of 1.58 parts per million (ppm), chromium
at 11.1 ppm, lead at 68.5 ppm, and total petroleum hydrocarbons (TPH) at 37.1 ppm. No other

sampling has been performed in the area of the high pressure wash rack.
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Soil samples (WR-SS1, WR-SS2, WR-8S3, WR-8S4, and WR-SS5) were collected using hand
auger methods at a total of five locations as illustrated on Figure 7. Samples were collected at
the ground surface (0 to 6 inches bgs), and at depths of 1.0 to 1.5 and 2.0 to 2.5 ft bgs. A total
of 15 samples were collected and submitted to the analytical laboratory. Initially, only the
surface sample from each location was analyzed for TPH, gasoline range organics (GRO), and
diesel range organics (DRO). Upon receipt of analytical data for these initial samples, it was
determined that additional samples be taken at WR-SS2, WR-SS3, and WR-SS5, and analyzed
for VOCs and SVOCs. The laboratory analytical program is detailed in the FSP along with hand

auger sampling methods.
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4.0 RESULTS

4.1 ~GROUNDWATER SAMPLING RESULTS

The following sections provide information on groundwater flow and quality in the Battery
Disposal Areas, Wastewater Sludge Lagoon Area, and Impact Area. Concentrations of the
groundwater contaminants analyzed for in each area were compared to Tier II Non-residential
Cleanup Criteria for groundwater as specified in the regulations for the Indiana Voluntary
Remediation Program (VRP) (IDEM, July 1996). The use of IDEM VRP Tier II Non-
residential Cleanup Criteria was decided upon by MDI and Montgomery Watson and confirmed
by IDEM at the 2 August 1996 meeting between IDEM, MDI, and Montgomery Watson (see
Appendix A). The IDEM VRP Tier II Non-residential Cleanup Criteria are provided in
Appendix B.

4.1.1 Battery Disposal Areas

Monitoring wells MW12, MW13, and MW14 were installed in the Battery Disposal Areas.
Well construction data is presented in Appendix C. Appendix D contains well development data
sheets. Locations of the monitoring wells are presented in Figure 4. Wells were installed and
subsequently developed and sampled by Montgomery Watson. Groundwater sampling data
sheets are contained in Appendix E. Samples were analyzed for metals and pH. Analytical
results are summarized in Table 1. Complete analytical data and analyte lists are provided in
Appendix F. No groundwater samples contained lead concentrations above the IDEM VRP Tier
II Non-residential Cleanup Criteria of 0.015 parts per million (ppm). No other constituents

analyzed for were detected in the samples.

All monitoring wells were slug tested and water levels were taken in order to adequately
characterize groundwater flow in the area. Slug test results and water level readings are
summarized in Tables 2 and 3. Based on static water level data, shallow groundwater flow
direction in this area appears to be to the east. Groundwater flow contours were determined for
the Battery Disposal Areas and are plotted in Figure 8. Slug testing results showed the mean

hydraulic conductivity in the formation to be approximately 0.92 ft per day.
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW12-0896
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
PN Metals 6/25/96 6010, 7060, Manganese- 0.130 N/A
(See Appendix F) 7740, 7041, Others Not Detected Varies (see Appendix B)
7131, 7421,
7470, 7841

J:\M162\0200DRAFTS\DRFTSNANALTAB.DOC

Note: IDEM Tier I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable _
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW12-DUP-0896
Camp Atterbury Reserve Forces Training Area

St

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method ' (ppm) Residential Cleanup
Number Criteria (ppm)
Metals 6/25/96 6010, 7060, Manganese- 0.140 N/A
(See Appendix F) 7740, 7041, Others Not Detected Varies (see Appendix B)
7131, 7421, _
7470, 7841

J:\M162\0200DRAFTS\DRFTSNANALTAB.DOC

Note: IDEM Tier Il Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulaied analyles below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW13-0896
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
N Metals 6/25/96 6010, 7060, Manganese- 0.076 N/A
(See Appendix F) 7740, 7041, Others Not Detected Varies (see Appendix B)
7131, 7421,
7470, 7841

J:\d] 62\0200\DRAFI‘S\DRFT‘Si\A NALTAB.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW13-DUP-0896
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method : (ppm) Residential Cleanup
Number Criteria (ppm)
0 Metals 6/25/96 6010, 7060, Manganese- 0.10 N/A
(See Appendix F) 7740, 7041, Others Not Detected Varies (see Appendix B)

7131, 7421,
7470, 7841

J\4162\0200DRAFTS\DRFTSINNALTAB.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable _
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW14-0896
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier 11 Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
I8 Metals 6/25/96 6010, 7060, None Detected Varies (see Appendix B)

(See Appendix F) 7740, 7041,
7131, 7421,
7470, 7841

J:\4162\0200\DRAFTS\DRFTSINANALTAB.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW14-DUP-0896
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Metals 6/25/96 6010, 7060, None Detected Varies (see Appendix B)
(See Appendix F) 7740, 7041, :
| 7131, 7421,
7470, 7841

J:\4162\0200\DRAFTS\DRFTSINANALTAB.DOC

Note: IDEM Tier 1I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specilied in the Quality Assurance

Project Plan (QAP;jP), Montgomery Watson, April 1996
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Table 2- Battery Acid Areas Slug Test Data
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Screened
Water level (ft) Depth of Well (ft) Interval (ft) Formation screened K (ft/day)
Well ID (8/21/96)
MW12 4.62 12.00 2-12 silty clay 2.97
Mw13 19.32 32.50 22.5-32.5 silty clay, 6" sand 0.147
seam
MW14 20.62 29.30 19.3-29.3 silty clay, C-F sand 1.80

Geometric Mean Hydraulic Conductivity (K): 0.92 ft/day

0%

j:\162\0200\stgbat. xls
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Table 3- Battery Acid Areas Water Level Data
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
8/6/96 9/25/96
Depth to Depth to
TOC water Groundwater TOC water Groundwater

Well ID (ft amsl) (ft BTOC) Elevation (ft amsl) (ft amsl) (ft BTOC) Elevation (ft amsl)

MWi12 73315 8.88 724.27 733.15 2.84 730.31

MW13 71245 31.60 680.85 712.45 3.75 708.70

MW14 71265 20.68 691.97 712.65 20.59 692.06
Notes:

Ie

amsl= above mean sea level
ags= above ground surface
BTOC= below top of casing
TOC= top of casing

§:416210200\wirbat.xls
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Groundwater flow velocity in the region was calculated to be 5.56E-08 ft per second. The water
table was found at an average depth of 20 ft bgs in a formation comprised mostly of medium

dense, silty clay.

4.1.2 Wastewater Sludge Lagoon Area

Three monitoring wells (MW9, MW 10, and MW11) were installed in the Wastewater Sludge
Lagoon Area. Monitoring well locations are shown in Figure 5. Wells were developed and
sampled according to procedures set forth in the FSP. Well construction data, well development
data sheets, and groundwater sampling data sheets are contained in Appendices C, D, andE,
respectively. The monitoring wells were sampled for metals, VOCs, SVYOCs, chlorinated
herbicides, OP pesticides, pesticides, PCBs, éyanide, and total phosphorous. Analytical results
are summarized in Table 4 and complete analytical data and analyte lists are provided in
Appendix F. No contaminant was found to be present in groundwater at concentrations above

IDEM VRP Tier II Non-residential Cleanup Criteria in any of the three monitoring wells.

Slug testing was performed on all three wells in the Wastewater Sludge Lagoon Area and water
levels were also recorded prior to sampling. Slug test and water level data is presented in Tables
5 and 6. Data was used in preparing groundwater flow contours for Camp Atterbury.
Groundwater flow direction and contours are depicted in Figure 9. Groundwater flow direction
is to the south-southeast, confirming the shallow groundwater flow direction. Mean hydraulic
conductivity of the formation was assessed from slug test results and determined to be
approximately 20.4 ft per day. Flow velocity was estimated to be approximately 1.89E-06 ft per
second. The water table was found at an average depth of six ft bgs in a formation comprised

mostly of medium dense, fine to coarse sand.
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Table 4- Analytical Results: Wastewater Sludge Lagoon Area Groundwater Samples, MW-9

Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 2.044
Total Phosphorous 6/25/96 365.2 0.09 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, None Detected Varies (see Appendix B)
(See Appendix F) 7740, 7041,
7131, 7421,
7470, 7841

J\4162\02000\DRAFTS\DRFTSINMANLTAB4A.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 4- Analytical Results: Wastewater Sludge Lagoon Area Groundwater Samples, MW-10

Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 2.044
Total Phosphorous 6/25/96 365.2 0.85 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 ~None Detected Varies (see Appendix B)
Compounds
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Arsenic- 0.014 Arsenic- 0.050
(See Appendix F) 7740, 7041, Barium- 0.220 Barium- 7.154
7131, 7421, Nickel- 0.084 Nickel- 2.044
7470, 7841 Zinc- 0.016 Zinc- 30.66
Other Not Detected Varies (see Appendix B)

J:M162\02000DRAFTS\DRFTSNANLTAB4A.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 4- Analytical Results: Wastewater Sludge Lagoon Area Groundwater Samples, MW-11
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)

Cyanide 8/20/96 335.2 Not Detected 2.044

Total Phosphorous 6/25/96 365.2 0.18 -~ N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)

Compounds
[T
(@)
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B).
Metals 6/25/96 6010, 7060, Barium- 0.130 Barium- 7.154
(See Appendix F) 7740, 7041, Zinc- 0.029 Zinc- 30.66
7131, 7421, Other Not Detected Varies (see Appendix B)
7470, 7841

J:\4162\0200DRAFTS\DRFTSNANLTAB4B.DOC

Note: IDEM Tier 1I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specilied in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 5- Old Landfill, Impact Area, and Wastewater Sludge Lagoon Area Slug Test Data
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Screened
Water level (ft)  Depth of Well (ft) Interval (ft) Formation screened K (ft/day)

Well ID (8/21/96)

Mwe 1.00 20.00 10-20 silty sand . 245
Mw7 5.72 15.00 5-15 coarse-fine sand 7.56
Mws artesian 30.00 20-30 silty clay, gravel artesian
MWsg 6.60 15.00 5-15 " coarse-fine sand 120.42
MwW10 7.60 15.00 10-15 coarse-fine sand 52.44
MW11 6.19 9.00 4-9 silty clay, coarse-fine sand 30.24

Geometric Mean Hydraulic Conductivity (K): 20.40 ft/day

N 4162\0200\slugtst xls
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Table 6- Old Landfill, Impact Area, and Wastewater Sludge Lagoon Area Water Level Data
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
6/29/96 8/6/96 9/25/96
Depth to Depth to Depth to
TOC water Groundwater TOC water Groundwater TOC water Groundwater

Well ID (ftamsl) (ft BTOC) Elevation (ft amsl) (ftamsl) (ft BTOC) Elevation (ft amsl) (ftamsl) (ft BTOC) Elevation (ft amsl)

Mwi1 74477 52.70 692.07 744.77 50.58 694.19 744.77 51.22 693.55
Mw2 690.47 8.10 682.37 690.47 719 683.28 690.47 7.4 683.07
M.W3 700.00 14.42 685.58 700.00 13.75 ' 686.25 700.00 14.49 685.51
Mw4 71461 27.46 687.15 714.61 26.12 688.49 714.61 26.7 687.91
MWS5 717.67 27.74 690.02 717.67 26.01 681.75 717.67 26.56 691.20

% MWeé6 708.71  artesian artesian 708.71 0.50 708.21 - 708.71 1.28 707.43
MW7 652.74 2.32 650.42 652.74 5.80 646.94 652.74 6.99 645.75
Mws 664.66  artesian artesian 664.66 2.30 ags 666.96 664.66 5.50 ags 670.16
MwW9 650.65 3.80 646.85 650.65 6.49 644.1 6 650.65 7.338 643.32
MW10 650.66 418 646.48 650.66 6.61 644.05 650.66 7.6 643.06
MwW11 654.31 4.08 65023 654.31 6.90 647.41 . 654.31 6.29 648.02

Notes:

amsl= above mean sea level
ags= above ground surface
BTOC= below top of casing
TOC= top of casing

\4162\0200\wtrlev xls
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4.1.3 Old Landfill Area and Impact Area

Three monitoring wells (MW6, MW7, and MW8) were installed around the Old Landfill and
Impact Areas in order to characterize groundwater flow and quality in those areas. Well
locations are given in Figures 3 and 6. Wells were installed, developed, and sampled in
accordance with procedures set forth in the FSP. Well construction data is contained in
Appendix C. Well dévelopment data sheets are in Appendix D. Appendix E contains
groundwater sampling data sheets. The five existing monitoring wells around the New Landfill
were used to aid in characterization of groundwater flow in the region. Additionally, existing
monitoring well MWO1 was sampled in order to aid in characterization of groundwater quality

in the area of the new landfill.

Sampling results of the wells are contained in Table 7. Samples were analyzed for metals,
VOCs, SVOCs, PCBs, pesticides, OP pesticides, chlorinated herbicides, total phosphorous, and
cyanide. No analyte was present in concentrations above IDEM VRP Tier II Non-residential
Cleanup Criteria in any of the four wells sampled. Analytical data and complete analyte lists are
presented in Appendix F.

Slug tests were performed on the three newly installed Wells and water levels were taken on the
three new wells, as well as the five existing wells. The water table was found at an average
depth of 13 ft bgs. Data was combined with data received from the Wastewater Sludge Lagoon
Area in order to characterize groundwater flow in the region. Groundwater flow contours and
direction are given in Figure 9. Flow direction is to the south-southeast. Mean hydraulic
conductivity of the aquifer calculated through slug tests was determined to be 20.4 ft per day.
Flow velocity in the aquifer was estimated at 1.89E-06 ft per second. The underlying formation
was found to be comprised of medium dense, fine to medium sand. Slug test and water level

data are presented in Tables 5 and 6.
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Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-1
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 2.044
Total Phosphorous 6/25/96 365.2 ' 1.0 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
B
' Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides -
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, None Detected Varies (see Appendix B)
(See Appendix F) 7740, 7041,
7131, 7421,
7470, 7841

J\4162\0200DRAFTS\DRFTSNANLTAB7A.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996



Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-6
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 2.044
Total Phosphorous 6/25/96 365.2 Not Detected N/A
Volatile Organic Compounds 6/25/96 8260 None Detected | Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
o
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 | 6010, 7060, None Detected Varies (see Appendix B)
(See Appendix F) 7740, 7041,
7131, 7421,
7470, 7841

J\162\0200DRAFTS\DRFTSNANLTAB7B.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 7- Analytical Resuits: Old Landfill Area Groundwater Samples, MW-7

Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 2.044
Total Phosphorous 6/25/96 365.2 0.69 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Zinc- 0.010 Zinc- 30.66
(See Appendix F) 7740, 7041, Others Not Detected Varies (see Appendix B)
7131, 7421,
7470, 7841

J\162\0200DRAFTS\DRFTSNMNLTAB7C.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specitied in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-8
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 2.044
Total Phosphorous 6/25/96 .365.2 0.04 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected - Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds _
B
Organophosphorous - 6/25/96 8140 None Detected Varies (see Appendix B)
' Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Silver- 0.011 Silver- 0.511
(See Appendix F) 7740, 7041, Others Not Detected Varies (see Appendix B)
7131, 7421,
7470, 7841

JM162\0200DRAFTS\DRFTSNANLTABT7E.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996




4.2  SOIL SAMPLING RESULTS

Soil sampling was conducted by means of soil borings (Battery Disposal Areas), hand augering
(Wash Rack Area), or through monitoring well installation (Wastewater Sludge Lagoon Area
and Battery Disposal Areas). Soil boring logs can be found in Appendix G. Concentrations of
contaminants of concern in the soils sampled were compared to IDEM VRP Tier 1I Non-
residential subsurface soil or surface soil (where appropriate) Cleanup Criteria. Results of the

soil sampling are presented below.

4.2.1 Battery Disposal Areas

Three soil borings (BA-SB1, BA-SB2, and BA-SB3) were; advanced in the Battery Disposal
Areas. Additionally, soil samples were obtained from the three monitoring wells (MW12,
MW13, and MW 14) installed in the areas. The locations of the borings and wells are shown in
Figure 4. Soil boring samples were collected in five foot intervals to a maximum depth of 20 ft.
Samples collected from the monitoring wells were also collected in five foot intervals to the
total depth of each well. The borings were drilled and soils were sampled in accordance with the

procedures set forth in the FSP.

Soil samples were analyzed for metals and pH. Results of the sampling are summarized in Table
8. Analytical data and analyte lists are presented in Appendix F. No soil sample from either the
wells or borings exhibited concentrations of metals in exceedance of IDEM VRP Tier II Non-

residential Cleanup Criteria.

4.2.2 Wastewater Sludge Lagoon Area

Soil samples in the Wastewater Sludge Lagoon Area (WW-SBMW9, WW-SBMW 10, and WW-
SBMW11) were éollected during the installation of the three monitoring wells in the area
(MW9, MW 10, and MW 11). Sample locations are shown in Figure 5. Samples were collected
both at the ground surface and at locations directly above the water table. Sampling was

conducted in accordance with procedures set forth in the FSP.
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-SB1
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) _ Residential Cleanup
Number Criteria (ppm)
pH 6/2895 6010A Ground-7.20 N/A
5 feet- 7.20
10 feet- 7.20
N 15 feet- 7.20
=) 20 feet- 7.20
Lead 6/28/96 6010A Ground- 17 1000
: 5 feet- 11
10 feet- 11
15 feet- 14
20 feet- 13

J\M162\02000\DRAFTS\DRFTSNANLTABSA.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.
N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-SB2
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample -~ EPA Concentration IDEM Tier II Non-
' Date Method (ppm) Residential Cleanup
Number Criteria (ppm)

pH 6/2895 6010A Ground-7.15 N/A
5 feet- 7.2
10 feet- 7.15
15 feet- 7.15
20 feet- 7.15

Lead 6/28/96 6010A Ground- 29 1000
5 feet- 13
10 feet-22
15 feet-12

20 feet- 7.2

J:\d162\0200\DRAFTS\DRFTSINANLTABSB.DOC

Note; IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-SB3
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier I Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
pH 6/2895 6010A Ground- 7.23 N/A
Duplicate- 6.83
5 feet- 7.2
10 feet- 7.2
15 feet- 7.2
20 feet- 7.2

1%

Lead 6/28/96 6010A Ground- 21 1000
Duplicate- 16
5 feet- 22
10 feet- 9.4
15 feet- 9.5
20 feet- 16

J\M162\0200DRAFTS\DRFTSINANLTABSC.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-MW12SS
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
pH 6/2895 6010A Ground- 7.68 N/A

5 feet- 7.76 :
10 feet- 7.65
15 feet- 8.02
20 feet- 7.57
25 feet- 8.42

6V

Lead 6/28/96 6010A Ground- 31 1000
S feet- 24
10 feet- 8.3
15 feet- 7.1
20 feet- 11
25 feet- 10

J:M162\0200\DRAFTS\DRFTSNANLTABSD.DOC

Note: IDEM Tier 1I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Conceintrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-MW13SS
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

EPA Concentration IDEM Tier II Non-

(ppm) Residential Cleanup

Criteria (ppm)
N/A

Analyte Sample
Date Method

Number

pH 6/2895 6010A Ground- 7.55
5 feet- 7.28

10 feet- 8.03
15 feet- 8.15
20 feet- 7.96
25 feet- 7.92

0S

6/28/96 . 6010A Ground- 24 1000
' 5feet- 11

10 feet- 18
15 feet- 8.3
15 feet DUP- 11
20 feet- 8.7
25 feet- 10

Lead

J\4162\0200\DRAFTS\DRFTSNANLTABSE.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996



Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-MW14SS
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier 1I Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
pH 6/2895 6010A Ground- 7.44 N/A
5 feet- 6.47
10 feet- 6.80
15 feet- 6.78
20 feet- 7.57
20 feet DUP- 7.74
25 feet- 8.07

IS

Lead 6/28/96 6010A Ground- 22 1000
5 feet- 21
10 feet- 21
15 feet- 22
20 feet- 10
20 feet DUP- 19
25 feet-

JM162\0200DRAFTS\DRFTSINANLTABSF.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Soil samples were submitted for laboratory analysis and analyzed for cyanide, total phosphorous,
pesticides, PCBs, and metals. Analytical results are summarized in Table 9. Analytical data and
analyte lists are presented in Appendix F. No soil sample from the Wastewater Sludge Lagoon
Area exhibited contaminants in concentrations above IDEM VRP Tier II Non-residential

Cleanup Criteria.

4.2.3 Wash Rack Area
Hand augering was conducted at five locations (WR-SS1, WR-S§S2, WR-SS3, WR-SS4, and
WR-SS5) in the Wash Rack Area. Sample locations are shown in Figure 7. Samples were

collected at 0 to 0.5 ft bgs, 1.0 to 1.5 ft bgs, and 2.0 to 2.5 ft bgs. Samples were collected and

analyzed in accordance with procedures set forth in the FSP.

Samples were analyzed for TPH, GRO, and DRO. Initially, only the samples in the first
interval (0 to 0.5 ft) were analyzed. Samples were analyzed at increasing depths if TPH
concentrations were greater than 100 ppm in the soil sample at the first interval. Sample points
WR-SS2, WR-SS3, and WR-SS5 exhibited concentrations of TPH above 100 ppm and were
subsequently resampled and analyzed for VOCs and SVOCs. No samples exhibited constituents
above IDEM VRP Tier II Cleanup Criteria for VOCs or SVOCs. The IDEM sets standards only
for constituents of VOCs and SVOCs under the VRP. No standards are pfovided, or. needed, for
TPH, GRO, or DRO. Sample results are summarized in Table 10 and analytical data is
presented in Appendix F.

43 SEDIMENT SAMPLING RESULTS
Soil sediment samples were obtained from the Impact Area by means of a hand auger.
Concentrations of contaminants of concern were compared to IDEM VRP Tier II Non-

residential Cleanup Criteria for surface soils. Results of the sediment sampling are contained in

the following section.

43.1 Impact Area
Five sediment samples (IA-SD1, IA-SD2, IA-SD3, IA-SD4, and IA-SD5) were taken from five

streams leading out of the Impact Area, as access to the Impact Area was restricted. Sample
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMW9
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample | EPA Water Table Ground IDEM Tier II Non-Residential
Date Method Concentration Concentration Cleanup Criteria (ppm)
Number (ppm) (ppm)
Cyanide 6/28/96 - 335.2 0.07 None Detected 1000
Total Phosphorous 6/28/96 365.2 None Detected 11 N/A
Pesticides 6/28/96 8081 None Detected None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 1.6 Arsenic- 4.3 Arsenic- 612
(See Appendix F) 7740, 7041, Barium-15 Barium- 71 Barium- 10,000
7131, 7421, Beryllium- 0.38 Beryllium- 0.45 Beryllium- 118.6
7470, 7841 Chromium- 6.0 Chromium- 13 Chromium- 10,000
Lead- ND Lead- 16 Lead- 1,000
Nickel- 5.6 Nickel- 14 Nickel- 10,000
Vanadium- 6.6 Vanadium- 20 Vanadium- 10,000
Zinc- 6 Zinc- 47 Zinc- 10,000
Others Not Detected | Others Not Detected Varies (see Appendix B)

J:\162\02000\DRAFTS\DRFTSNANLTABYA.DOC

Note: IDEM Tier 1I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAP;jP), Montgomery Watson, April 1996 '
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMW10
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana

Analyte Sample EPA Water Table Ground Concentration IDEM Tier 1II Non-
Date Method Concentration (ppm) Residential Cleanup
Number (ppm) Criteria (ppm)
Cyanide 6/28/96 335.2 None Detected 0.42 1000
Total Phosphorous 6/28/96 365.2 None Detected 99 N/A
Pesticides 6/28/96 8081 None Detected None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 4.3 Arsenic- 5.9 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 140 Barium- 140 Barium- 10,000
7131, 7421, Beryllium- 0.82 Beryllium- 0.77 Beryllium- 118.6
Y 7470, 7841 Chromium- 18 Chromium- 17 Chromium- 10,000

Lead- 17
Nickel- 19
Vanadium- 36
Zinc- 76

Others Not Detected

Lead- 19
Nickel- 20
Vanadium- 28
Zinc- 72
Others Not Detected

Lead- 1,000
Nickel- 10,000
Vanadium- 10,000
Zinc- 10,000
Varies (see Appendix B)

J:\4162\02000DRAFTS\DRFTSINANLTAB9B.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. .

- N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMW11
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

39

Analyte Sample EPA Water Table Ground IDEM Tier II Non-Residential
Date Method Concentration Concentration Cleanup Criteria (ppm)
Number (ppm) (ppm)
Cyanide 6/28/96 335.2 None Detected 0.24 1000
Total Phosphorous 6/28/96 365.2 None Detected 230 N/A
Pesticides 6/28/96 8081 None Detected None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 5.7 Arsenic- 3.6 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 59 Barium- 110 Barium- 10,000
7131, 7421, Beryllium- 0.64 Beryllium- 0.79 Beryllium- 118.6
7470, 7841 Chromium- 12 Chromium- 16 Chromium- 10,000
Lead- 16 Lead- 22 Lead- 1,000
Nickel- 14 Nickel- 15 Nickel- 10,000
Silver- 0.90 Silver- ND Silver- 7,300
Vanadium- 21 Vanadium- 25 Vanadium- 10,000
Zinc- 63 Zinc- 55 Zinc- 10,000
Others Not Detected | Others Not Detected Varies (see Appendix B)

J1:\162\02000DRAFTS\DRFTSNANLTABSC.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM 1egu1ated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMW11-DUP
Camp Atterbury Reserve Forces Training Area ‘

9¢

Lead- 20
Nickel- 11
Silver- ND
Vanadium- 18
Zinc- 47
Others Not Detected

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 6/28/96 335.2 None Detected 1000
Total Phosphorous 6/28/96 365.2 48 N/A
Pesticides 6/28/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 2.5 Arsenic- 612
(See Appendix F) 7740, 7041, . Barium- 78 Barium- 10,000
7131, 7421, Beryllium- 0.55 Beryllium- 118.6
7470, 7841 Chromium- 12 Chromium- 10,000

Lead- 1,000
Nickel- 10,000
Silver- 7,300
Vanadium- 10,000
Zinc- 10,000
Varies (see Appendix B)

J\4162\0200\DRAFTS\DRFTSINANLTABYSD.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS1
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Total Petroleum 6/26/96 418.1 0to 0.5 feet: 97 N/A
Hydrocarbons Duplicate: 83
Gasoline Range Organics 6/26/96 WISC.GRO None Detected N/A
4 Diesel Range Organics 6/26/96 WISC.DRO None Detected N/A
Semi- Volatile Organic Not 8270 Not Sampled Varies (see Appendix B)
Compounds ' Sampled
Volatile Organic Compunds Not 8260 Not Sampled Varies (see Appendix B)
Sampled

JM16210200DRAFTS\DRFTSNANTAB10A. DOC

Note: IDEM Tier I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS2
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Total Petroleum 6/26/96 418.1 0 to 0.5 feet: 19,000 N/A
Hydrocarbons 1.0 to L.5 feet: 100
Gasoline Range Organics 6/26/96 WISC.GRO None Detected N/A
" Diesel Range Organics 6/26/96 WISC.DRO 0to 0.5 feet: 230 N/A
oo "
Semi- Volatile Organic 8/20/96 8270 0to 0.5 feet: -
Compounds bis-2(ethylhexyl) bis-2(ethylhexy!) phthalate:
phthalate: 0.66 4,142
Others Not Detected Varies (see Appendix B)
Volatile Organic Compunds 8/20/96 8260 0 to 0.5 feet: Varies (see Appendix B)
None Detected

J\162\02000DRAFTS\DRFTSINANTAB10B.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS3
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number , _ Criteria (ppm)
Total Petroleum 6/26/96 418.1 0 to 0.5 feet: 200 N/A
Hydrocarbons 1.0-1.5 feet: 150
2.0to0 2.5 feet: 14
Gasoline Range Organics 6/26/96 WISC.GRO None Detected N/A
Diesel Range Organics 6/26/96 WISC.DRO None Detected N/A
Semi- Volatile Organic 8/20/96 8270 None Detected Varies (see Appendix B)
Compounds
Volatile Organic Compunds 8/20/96 8260 None Detected Varies (see Appendix B)

J\162\0200\DRAFTS\DRFTSINANTAB 10C.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

NJ/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-854
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Total Petroleum 6/26/96 418.1 0to 0.5 feet: 35 _ N/A
Hydrocarbons
Gasoline Range Organics 6/26/96 WISC.GRO None Detected N/A
(=2
< Diesel Range Organics 6/26/96 WISC.DRO 0to 0.5 feet: 5.3 N/A
Semi- Volatile Organic Not 8270 _ Not Sampled Varies (see Appendix B)
Compounds Sampled
Volatile Organic Compunds Not 8260 Not Sampled Varies (see Appendix B)
Sampled

J\162\02000\DRAFTS\DRFTSNANTAB 10D.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996..

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS5
Camp Atterbury Reserve Forces Training Area

19

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Total Petroleum 6/26/96 418.1 010 0.5 feet: 110 N/A
Hydrocarbons 1.0-1.5 feet: 180
: 2.0-2.5 feet: 160
Gasoline Range Organics 6/26/96 WISC.GRO None Detected N/A
Diesel Range Organics 6/26/96 WISC.DRO None Detected N/A
Semi- Volatile Organic 8/20/96 8270 None Detected Varies (see Appendix B)
Compounds |
Volatile Organic Compunds 8/20/96 8260 None Detected Varies (sée Appendix B)

T 162\0200DRAFTS\DRFTSNANTABI0E.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996



locations are shown in Figure 3. Samples were collected and analyzed in accordance with

procedures set forth in the FSP.

Sediment samples from the five streams were analyzed for cyanide, total phosphorous, VOCs,
pesticides, SVOCs, OP pesticides, chlorinated herbicides, and metals. Sample results are
summarized in Table 11. No analyte was detected in concentrations exceeding IDEM VRP Tier
II Non-residential Cleanup Criteria.  Analytical data and analyte lists are presented in

Appendix F.

44  SOIL/SLUDGE SAMPLING RESULTS

Soil/sludge samples were obtained from the Wastewater Sludge Lagoon Area by means of a
hand auger. Sample concentrations for contaminants of concern were compared to IDEM VRP
Tier IT Non-residential Cleanup Criteria for surface soils. Results of the sampling are presented

in the following section.

4.4.1 Wastewater Sludge Lagoon Area
Three soil/sludge samples (WW-SS1, WW-S882, and WW-SS3) were collected by hand auger
from the Wastewater Sludge Lagoon Area. Locations of the samples are shown in Figure 5.

The samples were collected in accordance with procedures set forth in the FSP.

Samples were analyzed for cyanide, total phosphorous, VOCs, pesticides, PCBs, SVOCs,
OP pesticides, chlorinated herbicides, and metals. No sample point contained contaminants in
concentrations above IDEM VRP Tier II Non-residential Cleanup Criteria. Analytical results

are summarized in Table 12. Analytical data and analyte lists are presented in Appendix F.

45 DATA VALIDATION

Laboratory analysis for this site investigation was performed by Trace Analytical Laboratories of
Muskegon, Michigan. Laboratory data was validated by qualified Montgomery Watson
personnel according to procedures set forth in the QAPjP. It was determined that all laboratory
data received for this SI was valid under the specifications of the QAPjP, IDEM regulations, and

the scope of this project. A complete laboratory data validation report is given in Appendix H.
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Table 11- Analytical Results: Impact Area Sediment Samples, IA-SD1-000
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 8/20/96 335.2 Not Detected 1000
Total Phosphorous 6/25/96 365.2 210 N/A
Volatile Organic Compounds .| 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
N
2
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides :
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Arsenic- 0.55 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 9.5 Barium- 10,000
7131, 7421, Chromium- 3.4 Chromium- 10,000
7470, 7841 Lead- 4.7 Lead- 1,000
Nickel- 3.4 Nickel- 10,000
Vanadium- 7.1 Vanadivm- 10,000
Zinc- 13 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 11- Analytical Results: Impact Area Sediment Samples, IA-SD1-000-DUP
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier 11 Non-Residential
Date Method (ppm) Cleanup Criteria (ppm)
Number
Cyanide 8/20/96 335.2 Not Detected 1000
Total Phosphorous 6/25/96 365.2 100 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected " Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 bis(2- ethylhexyl)phthalate- .460 | bis(2- ethylhexyl)phthalate- 4142.86
Compounds Others Not Detected Varies (see Appendix B)
Organophosphorous 6/25/96 8140 None Detected . Varies (see Appendix B)
Pesticides
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Arsenic- 0.68 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 5.5 Barium- 10,000
7131, 7421, Chromium- 3.1 Chromium- 10,000
7470, 7841 Lead- 2.8 Lead- 1,000
Nickel- 2.7 Nickel- 10,000
Vanadium- 4.4 Vanadium- 10,000
Zinc- 8.6 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 11- Analytical Results: Impact Area Sedimentl Samples, IA-SD2-000
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-Residential
Date Method (ppm) Cleanup Criteria (ppm)
Number
Cyanide 8/20/96 335.2 Not Detected 1000
Total Phosphorous 6/25/96 365.2 28 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
Organophosphorous 6/25/96 8140 None Detected Varies (see Appendix B)
Pesticides '
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Arsenic- 2.4 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 9.7 Barium- 10,000
7131, 7421, Chromium- 12 Chromium- 10,000
7470, 7841 Lead- 3.2 Lead- 1,000
' Nickel- 8.7 Nickel- 10,000
Vanadium- 8.1 Vanadium- 10,000
Zinc-:13 Zinc- 10,000

Others Not Detected

Varies (see Appendix B)

Note: IDEM Tier I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996




Table 11- Anaiytical Results: Impact Area Sediment Samples, IA-SD3-000
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-Residential
Date Method (ppm) Cleanup Criteria (ppm)
Number
Cyanide 8/20/96 335.2 Not Detected 1000
Total Phosphorous 6/25/96 365.2 64 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
o Semi-Volatile Organic 6/25/96 8270 bis(2-ethylhexyl)phtalate- .49 | bis(2-ethylhexyl)phtalate- 4142.86
* Compounds Others Not Detected Varies (see Appendix B)
Organophosphorous Pesticides 6/25/96 8140 None Detected Varies (see Appendix B)
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Arsenic- 3.9 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 120 Barium- 10,000
7131, 7421, Beryllium- 0.35 Beryllium- 13.49
7470, 7841 Chromium- 6.5 Chromium- 10,000

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Lead- 8.7 Lead- 1,000
_ Nickel- 9.2 Nickel- 10,000
Vanadium- 15 Vanadium- 10,000
Zinc- 33 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
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Table 11- Analytical Results: Sediment Samples, Impact Area, IA-SD4-000
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-Residential
: Date Method (ppm) Cleanup Criteria (ppm)
Number
Cyanide 8/20/96 335.2 Not Detected 1000
Total Phosphorous 6/25/96 365.2 22 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds
Organophosphorous Pesticides 6/25/96 8140 None Detected Varies (see Appendix B)
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)
Metals 6/25/96 6010, 7060, Arsenic- 2.2 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 23 Barium- 10,000
7131, 7421, Beryllium- 0.27 Beryllium- 13.49
7470, 7841 Chromium- 6.5 Chromium- 10,000

Lead- 7.2
Nickel- 4.7
Vanadium- 9.4
Zinc- 13
Others Not Detected

Lead- 1,000
Nickel- 10,000
Vanadium- 10,000
Zinc- 10,000
Varies (see Appendix B)

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analyles below preset detection limits specified in the Quality Assurance
Project Plan (QAPjP), Montgomery Watson, April 1996 .
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Table 11- Analytical Results: Impact Area Sediment Samples, IA-SD5-000
Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier 1I Non-Residential
Date Method (ppm) Cleanup Criteria (ppm)
, Number
Cyanide 8/20/96 335.2 0.05 1000
Total Phosphorous 6/25/96 365.2 150 N/A
Volatile Organic Compounds 6/25/96 8260 None Detected Varies (see Appendix B)
Pesticides 6/25/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/25/96 8081 None Detected Varies (see Appendix B)
Semi-Volatile Organic 6/25/96 8270 None Detected Varies (see Appendix B)
Compounds

Organophosphorous Pesticides 6/25/96 8140 None Detected Varies (see Appendix B)
Chlorinated Herbicides 6/25/96 8150 None Detected Varies (see Appendix B)

Metals 6/25/96 6010, 7060, Arsenic- 2.9 Arsenic- 612

(See Appendix F) 7740, 7041, Barium- 66 Barium- 10,000
7131, 7421, Beryllium- 0.49 Beryllium- 13.49
7470, 7841 Chromium- 12 Chromium- 10,000
Lead- 12 Lead- 1,000
Nickel- 10 Nickel- 10,000
Vanadium- 24 Vanadium- 10,000

Zinc- 38 Zinc- 10,000

Others Not Detected Varies (see Appendix B)

J:\4162\0200\DRAFTS\DRFTSNANALTAB.DOC

Note: IDEM Tier I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance
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Table 12- Analytical Results: Wastewater Sludge Lagoon Area Soil/Sludge Samples, WW-SS1
Camp Atterbury Reserve Forces Training Area

69

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier 1I Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 6/28/96 335.2 None Detected 1000
Total Phosphorous 6/28/96 365.2 790 N/A
Pesticides 6/28/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060,
(See Appendix F) 7740, 7041, Arsenic- 2.9 Arsenic- 612
7131, 7421, Barium- 250 Barium- 10,000
7470, 7841 Beryllium- 0.49 Beryllium- 118.6
Chromium- 21 Chromium- 10,000
Lead- 62 Lead- 1,000
Nickel- 15 Nickel- 10,000
Selenium- 1.0 Selenium- 7,300
Vanadium- 16 Vanadium- 10,000
Zinc- 400 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

J\4162102000DRAFTS\DRFTSNANTAB12A.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A-~ Not Applicable
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 12- Analytical Results: Wastewater Sludge Lagoon Area Soil/Sludge Samplés, WW-SS2

Camp Atterbury Reserve Forces Training Area

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier II Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 6/28/96 335.2 None Detected 1000
Total Phosphorous 6/28/96 365.2 280 N/A
Pesticides. 6/28/96 8081 None Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 3.3 Arsenic- 612
(See Appendix F) 7740, 7041, Barium- 100 Barium- 10,000
7131, 7421, Beryllium- (.58 Beryllium- 118.6
7470, 7841 Chromium- 15 Chromium- 10,000
3 Lead- 20 Lead- 1,000
Nickel- 14 Nickel- 10,000
Vanadium- 22 Vanadium- 10,000
Zinc- 79 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

J4162\02000\DRAFTS\DRFTSINANTAB12B.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996




Table 12- Analytical Results: Wastewater Siudge Lagoon Area Soil/Sludge Samples, WW-SS3
Camp Atterbury Reserve Forces Training Area

1L

Edinburgh, Indiana
Analyte Sample EPA Concentration IDEM Tier 1I Non-
Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 6/28/96 335.2 0.36 1000
Total Phosphorous 6/28/96 365.2 8,900 N/A
Pesticides 6/28/96 8081 4,4’-DDE: 0.057 4,4’-DDE: 80.49
4,4’-DDD: 0.027 4,4’-DDD: 48.34
4,4’-DDT:; 0.200 4,4’-DDT: 141.83
Others Not Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 3.6 Arsenic- 612
(See Appendix F) 7740, 7041, - Barium- 110 Barium- 10,000
7131, 7421, Beryllium- 0.79 Beryllium- 118.6
7470, 7841 Chromium- 16 Chromium- 10,000
Lead- 22 Lead- 1,000
Nickel- 15 Nickel- 10,000
Vanadium- 25 Vanadium- 10,000
Zinc- 55 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

M1 62\0200\DRAFTS\DRFI‘SI\AN TAB12C.DOC

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable

Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996
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Table 12- Analytical Results: Wastewater Sludge Lagoon Area Soil/Sludge Samples, WW-SS3-DUP
Camp Atterbury Reserve Forces Training Area
Edinburgh, Indiana

Analyte Sample EPA Concentration IDEM Tier II Non-
' Date Method (ppm) Residential Cleanup
Number Criteria (ppm)
Cyanide 6/28/96 335.2 None Detected 1000
Total Phosphorous 6/28/96 365.2 8,900 N/A
Pesticides 6/28/96 8081 4,4’-DDE: 0.057 4,4’-DDE: 80.49
' 4,4’-DDD: 0.027 4,4’-DDD: 48.34
4.4’-DDT: 0.200 4,4’-DDT: 141.83
Others Not Detected Varies (see Appendix B)
Polychlorinated Biphenyls 6/28/96 8081 None Detected Varies (see Appendix B)
Metals 6/28/96 6010, 7060, Arsenic- 3.6 Arsenic- 612
N (See Appendix F) 7740, 7041, Barium- 110 Barium- 10,000
7131, 7421, Beryllium- 0.79 Beryllium- 118.6
7470, 7841 Chromium- 16 Chromium- 10,000
Lead- 22 Lead- 1,000
Nickel- 15 Nickel- 10,000
Vanadium- 25 Vanadium- 10,000
Zinc- 55 Zinc- 10,000
Others Not Detected Varies (see Appendix B)

J:\4162\0200\DRAFTS\DRFTSNANTAB12C.DOC

Note: IDEM Tier I Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996.

N/A- Not Applicable _
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance

Project Plan (QAPjP), Montgomery Watson, April 1996



5.0 CONCLUSIONS

5.1 IMPACT AREA

In order to characterize possible contamination migrating from the Impact Area, five sediment
samples were collected from five separate streams leaving the area. No sample showed impact
above IDEM VRP Tier II Non-residential Cleanup Criteria. Groundwater in the area was
assessed by monitoring wells MW7 and MWS8. Samples from the wells showed no adverse
impact to groundwater, and confirmed the prevailing groundwater flow direction to be towards
the southeast. The mean hydraulic conductivity assessed through slug testing of the wells was

determined to be 20.4 ft per day.

5.2 BATTERY DISPOSAL AREAS

Groundwater samples were obtained from monitoring wells MW12, MW13, and MW 14 in the
Battery Disposal Areas. Additionally, soil samples were obtained from borings in the areas and
from samples collected during monitoring well installation. No samples were determined to be
impacted above IDEM VRP Tier II Non-residential Cleanup Criteria. The groundwater in the
areas was determined to lie in a separate formation from the other investigated portions of Camp
Atterbury, based on soils characterization and slug testing. Prevailing groundwater flow
direction in the region was determined to be to the east. The mean hydraulic conductivity was

determined to be 0.92 ft per day.

53 WASTEWATER SLUDGE LAGOON AREA

Groundwater samples were collected from the Wastewater Sludge Lagoon Area from monitoring
wells MW9, MW 10, and MW11. Soil samples were collected from the installed monitoring
wells, and soil/sludge samples were collected from the two wastewater lagoons. No sample
contained contaminants above IDEM VRP Tier II Non-residential Cleanup Criteria. Prevailing
groundwater flow direction in the area was determined to be to the east-southeast, and hydraulic

conductivity of the aquifer was estimated as 20.4 ft per day, as previously discussed.
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54  OLD LANDFILL AREA

Groundwater quality was assessed in areas around the Old Landfill Area through sampling of

monitoring wells MWO01, MW6, and MW7. No samples from these wells exhibited
concentrations greater than IDEM VRP Tier II Non-residential Cleanup Criteria. Prevailing

groundwater flow direction was determined to be to the east-southeast, and hydraulic

conductivity of the aquifer was estimated at 20.4 ft per dziy.

5.5 WASH RACK AREA

Soil samples were taken in the Wash Rack Area from five borings. Samples were submitted for
laboratory analysis, and no sample exhibited contamination in concentrations greater than
IDEM VRP Tier II Non-residential Cleanup Criteria.
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6.0 RECOMMENDATIONS

This SI has determined that constituents for which soil, groundwater, and sediments were
analyzed are below IDEM VRP Tier II Non-residential Cleanup Criteria at the five potential
areas of concern at Camp Atterbury. It is the recommendation of Montgomery Watson that
activities from this SI proceed directly into the execution of decision documents for each area of
concern, which state that based on the results of this investigation (i.e.- contaminants were not
detected and/or contaminant levels are below IDEM VRP Tier II Non-residential Cleanup

Standards), no further action is required.

J\d162\0200\DRAFTS\DRFTSI\SL.DOC
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IDEM AND MDI CORRESPONDENCE



INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

We make Indiana a cleaner, healthier place to live

] Evan Bayh 100 North Senate Avenue
Governor P.0.Box 6015
Indiznapolis, Indiana 46206-6015
Tolephone 317-232-8503
Environmental Helpline 1-800-451-6027

Kathy Prosser

Commissioner

July 18, 1995
Mr. John W. Orr
Attn: MDI-FMO-SES
2002 South Holt Road
Indianapolis, Indiana 46241-4839

Dear Mr. Orr:
Re: Review of Preliminary Assessment, Atterbury
Reserve Forces Training Area

|

Staff of the Indiana Department of Environmental Management have reviewed the
Preliminary Assessment for the Atterbury Reserve Forces Training Area (dated September 1993).
The review was completed under the Defense Environmental Restoration Program.

The Preliminary Assessment is essentially reasonable and appropriate for the type of work
‘that was contracted. As expected in a Preliminary Assessment, the recommendations outlined in
the report lack specific methods and procedures on how to accomplish the recommended plan of
action. Formulation of specific work plans are needed prior to initiation of the recommended site
work. IDEM staff have the following comments.

Section 2,1:
As a minor point, the report contains several inconsistencies regarding site location. The
" boundaries of the site do not match between the Property Location Map (Figure 2-1) and the
V/ ARFTA Installation Map (Figure 2-2). Also, on page 2-1, the highways that are described as
bounding the site do not do so. In some cases, these highways are actually miles form the site
boundary. U. S. Highway 31 is to the east of the site, not U. S. Highway 1. Corrections should be
made in future submuttals.

Sections 4.2 and 4.3:

If armor piercing projectiles or anti-tank shells containing depleted uranium were used in the
impact area or air-to-ground impact range, the Army should address this issue.

Section 4.8:

. \)Vasv.e oil USTs must oe c:csed in accordance with applicable regulations and IDEM gu:idzonce.

An Equal Opportunity Employer
Printed on Recycled Paper
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Section S.5:

The recommended comprehensive hydrogeological study should be conducted before any
monitoring wells are installed in the vicinity of either the Old Landfill or New Landfill. The
seriousness of the threat to the shallow private wells located along Wallace Road cannot be
determined from the information provided in the report. Thus, the locations of recommended
monitoring wells along Wallace Road is dependent upon the findings of the hydrogeological
study.

Section 6.2: :
The description of the 15-mile surface-water pathway was not very complete. The East Fork of
Salt Creek does not flow into the Driftwood River as stated, nor does it drain the southeastern
corner of the site. The Salt Creek Drainage basin covers the southwestern portion of the site and
flows toward the southwest to Lake Monroe, eventually discharging into the East Fork of the

White River near Bedford.

Section 7:
Weston noted that waste oils were mixed with chlorinated solvents and sprayed on roads for dust
control. At a minimum, the Army should randomly sample areas where waste oils were sprayed,

--.or where other significant hydrocarbon releases (fuel spills) have occurred. Sampling of roads

should include PCB screening.

Section 7.7:

Vehicle wash racks:

In vehicle wash areas, proper assessment protocols dictate that the recommended one shallow
sample is inadequate for thic foui wasb rack areas. At a minimum, multiple non-composite samples
are needed to characterize the area. The samples should be obtained from the zones expected to
be potentially contaminated, where the highest flame ionization detector or organic vapor analyzer
readings are detected. In addition, stained soils in the vicinity of washracks (unrelated to oil/water
separators) should be sampled.

Old Landfill:
In addition to Weston's conclusions and recommendations, locations of other possible abandoned
landfills should be determined. Because the facility opened in 1942 and the Old Landfill reportedly

opened in 1969, all locations used for disposal of Camp Atterbury refuse between 1942 and 1969
should be determined.

Impact Areas:
In addition to TAL and TCL analyses, IDEM staff recommend samplmg sedlments for explosxves
Surface water sampling in. these areas should -alsc oe included.
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Battery Disposal Areas:

In the battery disposal area, IDEM staff recommend using Indiana Tier I Voluntary Cleanup
Criteria, which are equal to the background mean value plus three times the standard dewatlon,
calculated in the following manner:

For surface soils, background can be established by collecting samples from the upper two feet of
soil at a minimum of four locations in the vicinity of the site. Samples should be collected at 6 inch
intervals (0-6", 6-12", 12-18", and 18-24") and the depth intervals combined into one composite
sample from each location for laboratory analysis. The laboratory results from the four (or more)
composite samples will then serve as the database for statistical computation.

?____-
<

Background levels for subsurface soils will consist of laboratory analyses of samples collected
from the same soil layer slated for investigation or remediation. If multiple soil layers will be
subjected to investigation or remediation, then samples must be collected from each layer. A

- minimum of four samples must be collected from different locations within each layer. The
samples must then be subjected to laboratory analysis and these results will serve as the database
for statistical computation. Tier I levels will be established for each appropriate soil layer using
these techniques. ' '

From a cost and time standpoint, it would be advantageous to excavate the affected areas,
neutralize the soil during excavation, and field analyze for leachable lead and pH to determine the
limits of the excavation. Laboratory analysis would then be required for confirmation of
excavation limits. Soil exceeding cleanup criteria would require appropriate disposal as hazardous
or special waste.

CAIS Area:

Based on the hazardous nature of sampling in areas w1th unexploded ordnance, monitoring of
surface water, sediments, and groundwater at the perimeter should provide sufficient sentinel
protection.

Defense Environmental Restoration Program personnel look forward to increased
involvement with the environmental work at ARFTA. Please contact me at (317)233-6333 if you
have any questions. SO &-3/37

Sincerely,

b = PRV

Brian von Gunten, Project Manager

Oftice of Environmental Response
cc: Rex Osborn, IDEM

P . ... - .« Defense Environmental-Restcraiion Program. . ~. -



INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

We make Indiana a cleaner, healthier place to live

] EvanBayh 100 North Senate Avenue
Covernor ) P.0.Box 6015
Kathy Prosser Indianapaolis, Indiana 46206-6015

Telephone 317-232-8602

Commissioner Environmental Helpline 1-800-451-6027

June 10, 1996

Mr. John W. Orr

Attn: MDI-FMO-SES

2002 South Holt Road
Indianapolis, Indiana 46241-4839

Dear Mr. Orr:

Re:  Review of Draft SAP, Site Investigation
Atterbury Reserve Forces Training Area

Staff of the Indiana Department of Environmental Management have reviewed the Draft Field A
Sampling Plan for Site Investigation Activities for the Atterbury Reserve Forces Training Area . ™~ v
(dated April 1996). The document was received on 10 May 1996; review was completed by R

: persunnel associated with the Defense Environmental Restnfatlon Program

In general, the work plan was to have been based upon results of the Prelimjnary Assessment ©
conducted by Weston (1993), and was to have incorporated IDEM staff comments (18 July-
1995) to Weston's work. The proposed field sampling plan did not address several areas of
concern noted by Weston and/or IDEM staff. IDEM staff do not wish to hinder the proposed
field investigation schedule by drastically changing its current scope, and therefore suggest that
the remaining areas of concern be addressed in a supplemental effort in the future.

Areas of concern not adequately addressed by the proposed investigation include:
A) Other areas where landfills may exist:

As the Old Landfill reportedly opened in 1969, it is probable that refuse was
placed at other on-site locations between 1942 and 1969. Perhaps refuse was used
to fill low lying areas. IDEM staff recommend examining historical aerial
photographs, which may provide evidence that refuse was placed in other areas.
During informal conversations with personnel previously associated with the
facility, two additional landfills were reported. While the reports, at this point, are
hearsay, IDEM staff continue to question the notion that the Old Landfill was the
only site of historical waste disposal.

TRy Areas where Waste oiis/chlorinated scivents were used for dust-cautrol:
At a minimum, random sampling of areas where waste oils were sprayed or where
hydrocarbons were otherwise released is appropriate.

An Equal Opportunity Employer
Printed on Recycled Paper
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" (C)  Suspected Agent Burning Area: -
It was reported that twenty-five 1-gallon cans of unknown material, potentially
representing chemical warfare agents or support compound, were burned. Weston
proposed that a soil sampling plan be formulated to include analyses for pure
product, combustion and hydrolysis breakdown products, and common
* chlorinates. '

D) CAIS Area: -
Considering the area is in an active Impact Area, perimeter monitoring of the

Impact Area (surface water, sediments, groundwater) is appropriate to evaluate
possible environmental effects.

E) Waste Oil Undergtound Storage Tanks:
When removed, waste oil USTs must be closed in accordance with applicable
regulations.

Section 4.1, Old Landfill, pages 27-29: .
Weston reported that, froza approximately 1969, the Old Landfill was a repos.tery of asbestos,

~solvents; petroleum products, per atachlorophenol, and other miscellaneous wastes. The currefit

field sampling plan states that the landfill was operated from the 1970's, and the landfill contents
were derived from the demolition and burning of surplus site barracks. Also, a former incinerator
is located next to the landfill. The sampling plan does not propose sampling or geophysical work
that would located the landfill and identify its contents. Borings within the boundaries of the
landfill are appropriate ic evaluate landfill contents, subsurface soil, and groundwater.

Even though the proposed wells are not to be located in potential source areas, field screening is
appropriate. If total organics exceed 10 ppm on field instruments, soil samples should be
collected for laboratory analysis.

Section 4.2, Impact Area, pages 29-30:

The SAP proposes to sample sediments within five drainage pathways emanating eastward from
the impact areas. The maps provided do not show the drainage pathways. A review of
topographic quadrangles shows that a southwest oriented drainage pathway also emanates near
the interpreted southwest corner. If additional drainage pathways originate from the impact areas,
they must also be sampled to adequately characterize the area.

As previously recommended by IDEM staff, any historical use of ordnance containing depleted

. uranium shéuld be addressed. If depleted Uraniim was used,-sediment samples should be

evaluated for radioactivity. Due to the presence of New Albany Shale, naturaily occurring
radioactive isotopes may be present. Any evaluation for radioactivity must include a comparison
to background. .
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Mr. John W. Orr

Section 4.3, Battery Disposal Areas, pages- 30-34: |

The single boring proposed at each discharge location will only characterize the presumed
maximum concentration of contaminants; it will not delineate extent. From a cost and time
standpoint, it may be advantageous to forego further investigation and proceed with a

presumptive remedy. IDEM staff suggest excavating the affected areas (Weston previously noted -
stained soils at depths of six to eight feet), neutralizing the soils during excavation, and field
analyzing for leachable lead and pH to determine the limits of excavation and appropriate
disposal.

Section 4.5, pages 36-37: -
_IDEM staff agree that it is appropriate to include this as an area of concern, and recommend
- additional sampling. It is appropriate to collect soil, surface water, and sediment from the area of
each lagoon's outfall.

In summary. ise current proposal provides an adequate scope of work for the Vehicle Wash o
Areas and the New Landfill.’ OthierWise, the plan outlines only initial sampling activities, in only: -

some of the areas of concern. With the exception of the Vehicle Wash Areas, the Impact Areas, &
and the New Landfill, it does not propose to delineate areas of contamination. IDEM staff do not :
consider the proposed work comprehensive, A significant quantity of additional work will be <
necessary to adequately assess all areas of known or suspected contamination. -

Please provide the field schedule as soon as it becomes available. IDEM staff intend to oversee a
portion of site work, and may collect split samples to verify data quality. You may contact meat
(317) 308-3133 if you have any questions.

Sincerely,

Brian von Gunten, Project Manager .
Defense Environmental Restoration Program

cc: Rex Osbomn, IDEM
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IDEM TIER II NON-RESIDENTIAL

CLEANUP CRITERIA
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TABLE 14

SUMMARY OF TIER I CLEANUP GOALS
FOR THE NONRESIDENTIAL SCENARIO

Revised: 07/23/96

Chemical Compound is Surface Subsurface
Name Bioaccumulatable Soils Soils water
_ (yes/no) (mg/Kg) (mp/Kg) /L)
naphthalene no 10,000.00 10,000.00 4.0880
acenaphthylene no NA NA NA
acenaphthene no 10,000.00 10,000.00 6.1320
fluorene no 10,000.00 10,000.00 4.0880
phenanthrene no NA NA NA
anthracene no 10,000.00 10,000.00 30.6600
fluoranthene yes 10,000.00 10,000.00 0.8176
pyrene no 10,000.00 10,000.00 3.0660
benzo{a)anthracene* yes 79.45 103.88 0.0100
chrysene* yes 7,945.21 10,000.00 0.3918
benzo(b)fluoranthene* yes 79.45 354.98 0.0100
benzo(k)fluoranthene* yes 794.52 3,759.12 0.0392
benzo(a)pyrene yes 7.94 69.85 0.0100
indeno(1,2,3-cd)pyrene* yes 79.45 629.17 0.0100
dibenzo(a,h)anthracene* yes 7.95 69.86 0.0100
benzo(g,h,i)perylene yes NA NA NA
3,3'-dichlorobenzidine no 128.89 12.86 0.0200
n-nitroso-di-n-propylamine no 8.29 0.66 0.0100
bis(2-chloroisopropyl)ether no 93.12 1.32 0.0409
4-chloroaniline no 8,160.00 1,117.69 0.4088
2-chloronaphthalene no 10,000.00 10,000.00 8.1760
2,4-dinitrotoluene no 4,080.00 39.07 0.2044
hexachlorobutadiene yes 1.78 31.18 0.0367
hexachloroethane yes 408.00 3.31 0.0204
isophorone no 10,000.00 256.03 3.0105
benzyl alcohol no 10,000.00 4,356.751 . 30.6600
bis(2-chloroethyl)ether no 4.06 0.66 0.0100

Page 1 of 4
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TABLE

14

SUMMARY OF TIER II CLEANUP GOALS
FOR THE NONRESIDENTIAL SCENARIO

Revised: 07/23/96

5565566656

o

Chemical Compound is Surface Subsurface
Name Bioaccumulatable * Soils Soils Groundwater
(yes/no) (mg/Kg) (mg/Kg) (mg/L)

nitrobenzene no 1,020.00 1.73 . 0.0511
1,2-dichlorobenzene no 10,000.00 10,000.00 9.1980

1,3-dichlorobenzene no NA NA NA
1,4-dichlorobenzene no 2,416.67 34.67] 0.1192
1,2,4-trichlorobenzene no 10,000.00 _1,405.37 1.0220
hexachlorobenzene no 6.87 101.56 0.0100
hexachlorocyclopentadiene no 2.02 2.89 0.7154
n-nitrosodiphenylamine no 10,000.00 567.80 0.5837
benzoic acid no 10,000.00 10,000.00 408.8000
2-nitroaniline no 42.90 3.30 0.0500
phenol - yes 10,000.00 658.78 12.2640
2-methylphenol no 10,000.00 375.93 5.1100

3-methylphenol no NA NA NA
4-methylphenol no 10,000.00 427.24 5.1100
2-chlorophenol no 10,000.00 11.63 0.5110
2.4-dichlorophenol no 6,120.00 15.12 0.3066
2.4 5-trichlorophenol __no e 10,000.00 5,507.44 10.2200
2.4 6-trichlorophenol no 1,922.89 30.65 0.2600
entachlorophenol no 483.33 24.95 0.0500
12,4-dinitrophenol no 4,080.00 7.37 0.2044
bis(2-ethythexyl)phthalate yes 4,142.86 1,406.25 0.2043
. |butylbenzylphthalate no 10,000.00 10,000.00 20.4400
di-n-butylphthalate yes 10,000.00 6,188.56 2.0440
diethylphthalate no 10,000.00 10,000.00 81.7600
di methyl phthalate no 10,000.00 10,000.00 1,022.0000
di-n-octyl phthalate no 10,000.00 10,000.00 2.0440
benzene no’ 16.63 4.77 0.0986

Page 2 of 4
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Revised: 07/23/96
TABLE 14
SUMMARY OF TIER II CLEANUP GOALS
FOR THE NONRESIDENTIAL SCENARIO
Chemical Compound is Surface Subsurface
Name Bioaccumulatable * Soils Soils Groundwater
(yes/no) (mg/Kg) (mg/Kg) (mg/L)

toluene no 1,000.00 1,000.00 20.4400 |
ethylbenzene no 1,000.00 1,000.00 10.2200
xylenes no 1,000.00 1,000.00 204.4000
vinyl chloride no 0.02 0.13 : 0.0100

chloroethane no 1,000.00 1,000.00 NA
1,1-dichloroethylene no ' 0.15 0.08 0.0070
1,1-dichloroethane no 973.47 1,000.00 10.2200
“{1,2-dichloroethylene (cis) ' no 1,000.00 102,49 | 1.0220
1,2-dichloroethane no 5.27 0.37 | 0.0314
trichloroethylene no 24.97 25.73 0.2600
1,1,1-trichloroethane no 1,000.00 1,000.00 _ 9.1980
1,1,2-trichloroethane no 22.74 1.05 0.0502
tetrachloroethylene no 101.23 8.01 0.0561
1,1,1,2-tetrachloroethane no 75.91 7.24 0.1100
1,1,2,2-tetrachloroethane no 75.41 0.21 0.0143
chloroform no 5.28 20.33 0.4689
acetone no 1,000.00 136.29 10.2200
4-methyl-2-pentanone . no : 1,000.00 407.48 5.1100
methyl ethyl ketone no : 1,000.00 146.24 5.1100
Aldrin ' yes ' 0.27 0.06 0.0002
gamma-BHC (Lindane) yes 44.62 0.34 0.0022
chlordane yes 24.48 4.51 0.0020
DDD _ : yes . : 241.67 418.34 0.0119
DDE ' yes 170.59 - 80.49 0.0084
DDT _yes 153.01 141.83 0.0084
., {dieldrin yes 3.63 0.06 0.0002
endosulfan sulfate no 102.00 12.00 . 0.0051
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Revised: 07/23/96

TABLE 14 ,
SUMMARY OF TIER II CLEANUP GOALS
FOR THE NONRESIDENTIAL SCENARIO

Chemical Compound is Surface Subsurface
Name Bioaccumulatable * Soils Soils Groundwater
: _ (yes/no) (mg/Kg) (mg/Kg) mg/L)
endrin - yes 122.40 10.12 0.0061
heptachlor yes 4.16 ~0.44 0.0006
heptachlor epoxide - no _ 6.37 0.45 0.0008
PCBs yes 7.53 4.23 0.0007
lead no NA NA NA
cadmium . no_ 1,020.00| - 730.00 0.0511
silver no 10,000.00 7,300.00 ~ 0.5110
mercury yes 122.40 87.60 0.0061
chromium vi no - 10,000.00 7,300.00 0.5110
chromium iii ' no ~10,000.00 10,000.00 102.2000
barium no 10,000.00 10,000.00! 7.1540
arsenic no 612.00 438.00 0.0500
antimony no 816.00 584.00 0.0600
beryllium no 13.49 118.60 0.0050
cyanide no . 1,000.00 10,000.00 2.0440
nickel : ~__ no 10,000.000 - 10,000.00, 2.0440
selenium no 10,000.00! 7,300.00 0.5110
vanadium no 10,000.00 10,000.00 0.7154
zinc ' no 10,000.00 10,000.0 30.6600

NOTES: a - Compounds that are assumed to be bioaccumulative have an acceptable hazard index of
0.2 versus 1, as determined based on Indiana Register, 16:7, April 1, 1993,
b - Practical quantitation limits based EPA SW-846, 1986 for GC/MS. PQLs will change
according to the specific analytical method used.
* . Assumes TEF approach.
NA - Data not available or not applicable.
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WELL CONSTRUCTION DATA




1M 1 aIvIECIL

WATSO N

FLUSH MOUNI MONITORING WELL

CONSTRUCTION SUMMARY

W0BNO. /47 1070

Local Grid Location of Well

l roject Name

Well Name

(N e
l MVM!Dﬁ#WAUV‘/ r._[s. R, OJw zw’s
of Well 7 Grid Origin Location Date Well Installed -
Water Table Observation WellgZT~ {Lat. Leng. or
Piezometer ]  |St. Plane RN, f.E. Z 7' [/(_ ne 9 é
Section Location of Waste/Source (] E. jWell Installed By. (Person’s Name and Firm)

0w.

Location of Well Relative to Waste/Source
[]_Upgradient

|

nce Well Is From Waste/Source Boundary

(] Sidegradient

(Geslogisty /P7E7/

. [ Downgradient

(7] Not Known

(Driller) K W“I%‘/;Z%

eIl l v

atertight Cover elevation ft. MSL

Bolt down water tight cover:

| casing top elevation ft. MSL >4 Inside Diameter: (in.) Length (in.)
d surface elevation ft. MSL
Water tight well cap? Yes No [}
ace Seal, bottom ft. MSL or z / R. . \Loc!(? Yes x— No(J
@ USCS classification of soil near screen: - Surficial Seal: Concrete L3
) .
| 6P [] eM[J 6c[] GW[] sw[] sP[] Bentonite ]
sMiEt sc [ M MH[J cL[]cH(]
Bedrock [] Sand Drainage? Yes [ No A~
. Sieve analysis attached? OYes _[HAWo Material between well casing and protective pipe:
; ' Bentonite 3
; Drilling method used: Rotary | Annular space seal [}
) J ! Hollow Stem Auger _3- Other (1~
! é/ Y/ Other [ Annuiar space seal. Granular Bentonite (]
l Lbs/gal mud weight..  Bentcnite-sand slurry ]
! Drilling fluid used: Water Air Lbs/gal mud weight............ Bentonite slurry_(—3—
Drilling Mud 7] None 2" % Bentontte............. Bentonite-cement grout ]
cu ft volume added for any of the above
Drilling additives used? {Yes /B'No How installed: Tremie (]
Tremie pumped &=
Describe Gravity [

Source of water;

ELEVATION

Bentonite seal, top _’ _fMSkor S¢S ft.
] Finesand,top f.MSLor ft.
Fiter pack,top ft. MSL or _@_/;3_ _ f.
]l Screenjoint, top ft. MSLoor _ _/_Q_ _R
Well bottom amstor_ RO 1
]l Fiter pack, bottom _ f. MSL or _8_0_ __f
Borehole, bottom ft. MSL or _8_0__ _ ft.
Borehole, diameter in.

0.D. well casing

1.D. well casing

-—— e ——

Bubmt focked EDcal 140 slded.

Bentonite seal: Bentonite granules [}

4in Y8 ] m ! / in. Bentonite pellets &1~
.o/ / 24 Other [ ]
in€ sang matenal. anuracturef procgft name & mesh size

Volume added g cuft

Filter pack m ?M :Zacturer oduct name&mesh size
=Y £ #S

Volume added 2.5 cu ft

Well casing: Flush threaded PVC scheduie
Flush threaded PVC schedute 80 O
Other [}
Screen material: /P ve
Screen type: Factory cut
Continuous slot '
Other O
Manufacturer Z /b
Slot size: 000
Slotted length: 70t
Backfill material (below filter pack): Nong &=
Other M)

Ne fet Saw//cde/
2% ga/ (4 O

To _Ave £

by certify that the information on this form is true and correct to the best of my knowdege.
nature Firm

Montgomery Watson

[F:\Forms\M-MWFLSH xts|




MUN I GLMERY
WATSON

@

FLUSH MOUNT MONITORING WELL

CONSTRUCTION SUMMARY

JosNo. /¢ 2/0207

FacilitylProject Name Local Grid Location of Well - Well Name '
e, ol a VK
C’amp 2% l/V‘L r. s R Ow
Type of Well Grid Origin Location Date Well Installed
Water Tatle Observation Well«a/ Lat. Leng. or — .
Piezometer (]  [St. Plane . N, f.E. Zé \/C(/[/[ e ?é
Section Location of Waste/Source {7 E. [Well Installed By: (Perscn's Name ard Firm)
2 - i
Distance Well 1s From Waste/Source Boundary Location of Well Relative to Waste/Source (Geologist) Méﬂ
7 Upgradient [] Sidegradient s
fL. [} Downgradient (] NotKnewn  {(Driller) /Cm / (/(ma{//é'd I
‘Watertight Cover elevation R. MSL
Bolt dewn water tight cover:

Weil casing top elevation fl. MSL > Inside Diameter: (in.) Length : (in.)
Land surface elevation f. MSL 0.
) T Water tight well cap? Yes,a/ No (O
-Surface Seal, bottom ft. MSL or f. : \ Lock? Yes/E—- No (3 .
] USCS classification of soil near screen: o Surficial Seal: CencreteT
| eGP emJccy ew(@d sw( s, Bentonite [
PosM[) scO ML MH[J cLgcH(O '
i; Bedrock (] Sand Drainage? Yes [ NgL3—
iI Sieve analysis attached? Oyes _HANo Material between well casing and protective pipe:
Bentonite S5
! Driling method used: Rotary Annular space seal [
] / 7 Hollow Stem Auger [Z— Other [
] 6’ 74 Other Annular space seal: Granuiar Bentonite (]
Lbs/gal mud weight...  Bentonite-sand slurry
‘ Drilling fluid used: Water [ Air ] Lbs/gal mud weight...........  Bentondte sturry_ ;53—
j Drilling Mud ) None = % Bentontte............. Bentonite-cement grout 0 i
J cu ft volume added for any of the above !
| Driling additives used? OYes Mo How installed: Tremie ]
Tremie pumped 53—
I Describe Gravity [
| Bentonite seal: Bentonite granules [7) .
i Source of water: CJ/di @/ 2in. ., Bentonrte pellets £
CETCO / Clp Other ]
[ Fine sang matenat: Manuracxurer prodlxct name & mesh size r
‘ ELEVATION DEPTH
Bentonite seal,top _____f.MSLor _A4), & # Volume added cuft
- Fitter pac matenal M cn.re roduct name & mesh size
] Finesand,top f.MsLor . ] c/ ZCk
% 7 Volume added 2 , _12 cu ft
Fitter pack, top __fmstor 3, 3 1 n Well casing: Flush threaded PVC schedule 40 [5—
T 1 Flush threaced PVC schedule 80 [
l Screen joint, top __M.MSLor 5_ _R E E Other [ .
T 1 O Screen material: Y LAVLA
Weil bottom ft. MSL or / 5 ft. GEE Screen type: Factery cut ;(5—
___________ N Continuous slet [
‘ Fitter pack, bottom aumstor /L = Other (5 l
—————— 2 Manufacturer / 4,6 <
Borehole, bottom f. MSL or _/_é:/_ 5 /4 Slot size: &0/ in.
l ————— m Slotted length: /0
Borehole, diameter in. : Backfill material (below filter pack): Nong.=
————— Cther —
[ 0.D. well casing ____n
1.D. well casing in. '

-

| hereby certify that the information

on this form is true and correct to the best of my knowleg'e.

!Signature

l.

Firm

Montgomery Watson

[F\Forma\M-MWFRLSH xia| '



WONTGOMERY

FLUSH MOUNT MONITORING WELL

WATSON
CONSTRUCTION SUMMARY
@ soano. 620 209
-ac:lrtylProred Name Local Grid Location OfVDVE“ D Well Name
N. E.
mp /QAZ&/AW\/ r s R Ow. /77l B
of Wel 4 Grid Origin Location Date Well Installed
Water Table Observation WellE3™ [Lat. Long. or -
Piezometer [ ]  |St. Plane . N, ft. E. 24// 25 JWC ?é
Section Location of Waste/Source {7 E. |Well Installed By. (Perscn’s Name and Firm)
1w —
nce Well Is From Waste/Source Boundary Location of Well Relative to Waste/Source {Geologist) /Wé_/(/
[}~ Upgradient []-Sidegradient-— / —_—
' fi. (] Downgradient (J NotKnewn  [(Driller) &77 / 4740(//(’& 2
ertight Caver elevation R.MSL -
Bolt down water tight cover:
il casing top elevation R MSL Y Inside Diameter: (in) Length ___ (i)
d surface elevation ft. MSL 0.
. o2 Water tight well cap? Yes T  No (]
ace Seal, bottom f.MSLor R. L \Loci(? Yes ;3 No [
.Jll USCS classification of scil near screen: ' Surficial Seal: Concrete T
i GP ] GM Jeecg ew[j] sw@sp(j Bentonite {_]
Ssm] scg M MHO cLECH
i} Bedrock [} Sand Drainage? Yes ) NpPT
|l Sieve analysis attached? (OYes [Ae Material between well casing and protective pipe:
; Bentonite LA
l Drilling method used: Rotary 0 Annular space seal ]
i / P Hollow Stem Auger 32— Other (]
| 7 4 Other [ Annular space seal Granular Bentonite ]
‘ ) Lbs/gal mud weight...  Bentonite-sand slurry O
'l Drilling fluid used: Water [ Air ] Lbs/gal mud weight............ Bentonite slury_5—~
i Drilling Mud [ None [ — % Bentontte............. Bentonite-cement grout )
J cu ft volume added for any of the above
!' Driling additives used? OYes A o How installed: Tremie 5~
Tremie pumped O
}l Describe Gravity [
: Bentonite seal: Bentonite granules [}
igm Source of water: O/ ZAm e [(J1/2 0. Bentonite pellets. LA—
'l[ CERO Puve Gold Chyps other [
! 'Fine sand matenail Manuracturer, proquct néme & mesh size

QEPTH

l Bentonite seal, top _ R. MSL or __Z?Z_é_ n. Volume added cu
Filter pack material: Manufactyrer, greduct name & mesh size
Fine sand, top R. MSL or . @é@ / éx /;%,1 Dock 2S5
e TETs T ET ST Volume added . cu
Filter pack, top f.MSL or [ ? { 8 f Well casing: Flush threaded PVC schedule 40—+
""""""" Flush threaded PVC schedule 80 (]
Screen joint, top R.MSLor & k. Other
——————————— Screen material: o/
Weil bottom f. MSL or 30 f. Screen type: Factory eyl
----------- : Continuous slot
™ Fitter pack, bottom aMsLor SO n Other
——————————— Manufacturer L H/DL
Borehole, bottom ft. MSL or 3 O . Slot size: &:O/0 in.
""""""" Slotted length: ‘o
: Borehole, diameter in. Backfill material (below filtter pack): None
. Other ]
l O.D. well casing in.
' 1.D. well casing in. .

by certify that the information on this form is true and correct to the best of my inowlege.

nature
I

Firm

Maontgomery Watson

{F:\Forma'\M-MWFL SH x!a]



MONTGOMERY

FLUSH MOUNT MONITORING WELL

WATSON '
@ CONSTRUCTION SUMMARY
WBNO.SAL 7, O 20

. E .

lamﬁﬁﬁéxéwv » 0 O )7
Type of Well Grid Origin Location Date Well [nstalled .

Water Table Observation Well Lat. Leng. or —
Piezometer {_} St. Plane f. N, ft. E. ,2?— JWC q,é
Section Location of Waste/Source (] E. |Well Instailed By: (Perscn’'s Name and Firm)

O w,

Distance Well Is From Waste/Source Boundary Location of Well Relative to Waste/Source

(Geologisty /PPEL/

O-Upgradient [CJ-Sidegradient s /A _
f. [] Downgradient (] NotKnown  |(Driller) 1477_/ Z/WW/C@[A .
L
Watertight Cover elevation ft. MSL
- Bolt dewn water tight cover:
Well casing top elevation f. MSL Y Inside Diameter: (in.) Length () .
Land surface elevation ft. MSL ) q OOQ
) e Water tight well cap? YesT No [ l
: e
-Surface Seal, bottom ft. MSL or f. : GCZ \Locso Yesla’— No (]
USCS classification of soil hear screen: E E ) Surficial Seal: Concrete 1
ep[] eMdecy ow[] sw(] spfT e Bentonite (J
sM{J sc(J Mg MH[] cL(JcH d
Bedrock ] Sand Drainage? Yes [ Nafg—
+  Sieve analysis attached? (O Yes a’ﬁ- Material between well asmg and protechve pipe: '
: Bentonite [5—
Drilling methog! used: Rotary Annular space seal [}
' f 4 Hollow Stem Auger _F=T— Other [
1 6/ 4 Other [ Annular space seal: Granular Bentonite. =1
' Lbs/gal mud weight...  Bentonite-sand slurry
Drilling fluid used: Water Air 0 Lbs/gal mud weight............ Bentonite slurry O
' Drilling Mud [ Nene {F— % Bentontte............. Bentonite-cement grout O
l cu ft volume added fer any of the above .
| Drilling additives used? OYes Ao How installed: Tremie []
1 Tremie pumped O
! Describe Gravity 7~ .
Benlonite seal: Bentonite granules [
Source of water; Ous in(g—}ﬁ in i /2 in, Bemonne peliets [}
) /2' Cther E]
‘Fine sana materai: Manuracturer proc ame & mesh size '
ELEVATION DEPTH
Bentonite seal,top tMstor /, /] Volume added _________cuft
Filter material cturer product name & mesh size
! Finesand,top f.MStor ft. g‘}ag F;} <~ 5{ 4 LY .
Velume added 8.0 cutt
Filter pack, top _ _fMSLor _ _L/_’Q _t % Well casing: Flush threaded PVC schedule ¥
l T A Flush threaded PVC schedule 80 [
! Screen joint, top ___ _fMstor ___5:1_0__ ft. E Other [}
- - ® Screen material: Y2Vl
Well bottomn ft. MSL or / §cO ft. = Screen type: Factery cut .3—
f Tt o~ T Continuous slet [ '
' Filter pack, bottom f. MSL or / $10 ft ~= ) . Other (] I
——————————— % Manufacturer ot o<
Borehole, bottom amstor /S0 - . /% Slot size: &, 070 in.
S TTTss TTEETT M Slotted length: 70, O . '
8orehole, diameter ir. Backfill material (below filtter pack): None =1
----- Other [
0.D. well casing __ _in
1.D. well casing in. . l

| hereby certify that the inforrmation on this form is true and carrect to the best of my knowiege.

‘Signature Firm

Montgomery Watson

{F:\Forma\M-MWFLSH xlal '




NTGOMERY

FLUSH MOUNT MONITORING WELL

WATSON
CONSTRUCTION SUMMARY
! @ s8N0, 62102 OY
“acility/Project Name Local Grid Location of[‘vj‘Vell 0 Well Name
N. E '
da/}?ﬂ /QAZWAUV\[ t._Os r. [w 27O
e of Well © Grid Origin Location Date Well Installed
Water Table Observation WellLA™ |Lat. ' Leng. or — :
Piezometer]  |St. Plane f.N, rE. Zg J Lty € gé
Section Location of Waste/Source (] E. |Well Installed By: (Perscn’s Name and Firm)
w.
il nce Well Is From Waste/Source Boundary Location of Well Relative to Waste/Source {Geologist) ME(/
(] Upgradient [] Sidegradient g :
ft. 0 Downgradient [J Not Known (Dn'ller)%% /ﬁ/ﬂé‘//c&h
£
‘ilRertight Cover elevation . MSL
Belt down water tight cover:
A casing top elevation ft. MSL Inside Diameter: (in.) Length __, (in.)
d surface elevation f. MSL
) B Water tight well cap? Y No (]
Surface Seal, botton ft. MSL or ft. \ Leck? es No (]
USCS classification of soil near screen. ) Surficial Seal:" Concrated=T"
l GP (] oM(J cc[] 6w sw(J seHf Bentonite (]
s seJ MuQ MH([ cLdcHO
l Bedrock ] Sand Drainage? Yes (1 N 5—
i Sieve analysis attached? Oves A Na Material between well casing and prctective pipe:
: Bentonte-57
li Driling method used: Retary Annular space seal (]
) / v Hollow Stem Auger =5 Other [
J 4/ Z/ Other 7] Annular space seal: Granular Bentonite T
i Lbs/gal mud weight...  Bentonite-sand slurry O
! I Drilling fluid used: Water Ar O Lbs/gal mud weight............ Bentonite sturry M
i Driling Mud ) None_f=~ % Bentonite............. Bentonite-cement grout d
I : cu ft volume added for any of the abave
l’ Orilling additives used? OYes No How installed: Tremie (]
l Tremie pumped O
{ Describe '  Graviy .
! Bentonite seal: Bentonite granules [
I Source of water: d lé4 n. FGn. (O iéZ ':n Bentonite pellets ]
f /9 / Other {]
{ ine sana matenal: Manuracturer, progucvname & mesh size
: ELEVATION DEPTH
I Bentonite seal,top R.MSLor _ f]LQ_ _R Volume added cu ft
Filter pack ate rial: Manufactur rer, product name & mesh size
] Fine sand, top f. MSL or R. ‘éé ,f/u /2 gé
___________ Volume added 2 cu ft
l Filter pack, top f.MSLor ~_3_’_‘_/_ ft Well casing: Flush threaded PVC schedule 40 O
Flush threaded PVC schedule 80 O
] Screenjoint,top __ f.MSLor _/_0_ T8 Other [
Screen material: ﬁ/(f__
l Well bottom _f.MsLor _/_:_5:_—(_9_ ft Screen type: i Factory cut ()
Continuous slot
f Filter pack, bottom amstor /5eOn . Other g
LT -/ TETTTT Manufacturer /A, 1o’
! Borehole, bottom ft. MSL or /S-’ o ft Slot size: & OO in.
l ——————————— Slotted length: o
Borehole, diameter in. Backfill material (below filter pack): None
----- Cthér O
| 0.D. well casing _in.
| 1.D. well casing in. .

by certify that the infenmation on this form is true and correct to the best of my knowlege.

nature

Firm

Mnantnamans \Watenn

1F\Farma\M-MWFLSH xis]



VONTGOMERY

FLUSH MOUNT MONITORING WELL

ELEVATION
Bentonite seal, top

DEPTH
R MSLor _4/_0__[\.

ft. MSL or

I Fine sand, top

Filter pack, top

] Screen joint, top

-—— - - -—————

ft. MSL or _ 9_’_0_ _f
ft. MSL or %0 R.

Well bottomn

i

] Filter pack, bottom

Borehole, bottom

.

I Borehole, diameter i

_in.
’ 0.D. well casing in.
1.D. well casing in.

WATSON ]
@ CONSTRUCTION SUMMARY
108N0. LHGZ e 2/
“acilty/Project Name Local Grid Lecation of[VjVell 0 Well Name .
N. E
é’am& Zz%z&/éu*/“/ n Os. . Ow N/
Type of Well / ' Grid Origin Location Date Well Installed l
Water Tatle Obsarvation Well Lat. Leng. or
Piezometer (]  |St. Plane rN, L E zg8 Me 96
Section Location of Waste/Scurce (O E. |Well Installed By: (Persen’s Name ard Firm) .
Cw.
Distance Well Is From Waste/Source Boundary Location of Well Relative to Waste/Source (Geologist) M <‘;77/
- Upgradient [} Sidegradient—|——— / l
ft. (7 Downgradient (] NotKnown  |(Driller) fm I/QWW/KHM
Watertight Cover elevation ft. MSL L
Bolt dewn water tight cover:
Well casing top elevaticn ft. MSL Inside Diameter: (in.) Length (n) .
Land surface elevation ft. MsL 0. :
_ . T Water tight well cap? Yes T~ No (O
-Surface Seal, bottom f. MSL or ft. \ Lock? Yes @77 No [ '
\ USCS classification of soil near screen: S Surficial Seal: Cencrete &1
| ep[Q emdecg oew[j swlsr(Q Bentonite (1
PoosM[] sc[J ML) MH[] CLLFCH[]
{ Bedrock 0O Sand Orainage? Yes [ NoFT—
j' Sieve analysis attached? OYes HNe Material between well casing and pretective pipe:
: Bentonite &1
' Drilling method used: Rotary O Annular space seal [}
] y /4 Hollow Stem Auger = Gther (1
[ ¢ (74 Other [ Annular space seal: Granular Bentonite &7
Lbs/gal mud weight...  Bentonite-sand slurry O
Drilling fluid used: Water ] Air Lbs/gal mud weight.........  Bentonite slurry O
Drilling Mud [ None_f=- % Bentontte............. Bentonitecement grout )
cu ft volume added for any of the above
‘ Drilling additives used? Oyes _FAWo How installed: Tremie [}
Tremie pumped O
Describe Gravi
! Bentonite seal Bentonite granules 1
‘ Source of water: 4in mg Beﬂtonﬂe pellets [
%A@ /e Gther (]
! Fine sana mateml Manuracturer, procuo‘( name & mesh size
I

Volume added /S cu ft

Filter pack material: Manufacturer, product name & mesh size

Volume added cut
Well casing: Flush threaced PVC schedule 40 [=
Flush threaded PVC schedule 80 [
Cther [
Screen material: AUV
Screen type: Factory cut
Continuous slot 5
. L Other ]
Manufacturer é ¥4 éL
Slot size: 2 Cin.
Slotted length: 3 .
Backfill material (below filter pack): None L=
Other [

| hereby certify that the information on this form is true and camect to the best of my knowlege.

[Sienature Firm

Montgomery Watson

|
{F:\FormaWM-MWFLSH xis|  Wild




'JN rgumenry
WATSON

@

FLUSH MOUNT MONITORING WELL
CONSTRUCTION SUMMARY

JoB NO.Z//é'Z-OZO‘Q’L/

“acifity/Project Name Local Grid Location of&/]Vell 0 Well Name
) N. E. R
4 1D /Q/éd/n/wk/ R (JS. . g, Jw. /WZU/Z—
e of Well / Grid Origin Location Date Well Installed
Water Table Observation Well Lat. Long. or
piezometer[ ]  |St. Plane ft. N, ft. E. / { 47-(5; gé
Section Location of Waste/Source (7] E. |Well Installed By: (Person’s Name and Firm)
w.

nce Well Is From Waste/Source Boundary Location of Well Relative to Waste/Source

(eoiogis /), Uy /)ow,m / Med

[J Upgradient

1/

] Sidegradient

/
P /
(Driller) /ﬂﬁléi#'/ﬁ(i VIR 2% / ,g N
vd

ft. {7} Downgradient /B’ﬁo( Known
ertight Cover elevation fl. MSL
Boit down water tight cover:
Il casing top elevation ft. MSL ->< Inside Diameter: (in.) Length (in.)
d surface elevation ft. MSL :
5 Water tight well cap? Yes£] No [
ace Seal, battom ft. MSL or ft. Lock? Yes [ No L4~
, USCS classification of soil near screen: Surficial Seal: Concrete
e (] emJoecg ew[] sw[JsP( Bentonite (]
UsM ] se ML O MH[] cL(JcH(]
.} Bedrock ] Sand Drainage? Yes () NeET—
]I Sieve analysis attached? OvYes Z/No Material between well casing and protective pipe:
i Bentonie =~
l Drilling method used: Rotary [ Annular space seal (]
! o Hollow Stem Auger Other (4
i e/ /25 Other [ Annular space seal: Granular Bentonite =
Lbs/gal mud weight...  Bentonite-sand slurry
| Drilling fluid used: Water (1] Air O Lbs/gal mud weight............. Bentonite slurry O
Drilling Mud None [ % Bentonite............. Bentonite~cement grout |
cu ft volume added for any of the above
| gm Driling additives used? OYes E’ﬂo How installed: Tremie ]
’ Tremie pumped [}
l Describe Gravity .5~
Bentonite seal: Bentonite granules [}
Source of water: /4 /8in. [J1/2in. Bentonite pellets [
l ﬁyﬂ%@kﬂ / ald) éa Ce A ¢ Gold, Other []
l > Ine sand matenal: Manuracturer, proauct name & mesh size
! ELEVATION oy, (
Bentonite seal, top f.MSL o417 _ ft. Volume added -4 cuft
------ N Filter pack material: Ma ufacgr_qr, product name & mesh size
] Fine sand, top ft. MSL or fl. 37‘ 4 @U& SOV P, e
----------- Volume added 3 & ft
l Fitter pack,top fMSLor _ _/K i Q_ ft. Well casing: Flush threaded PVC schedule 40,5’
’ Flush threaded PVC schedule 80 ]
} Screen jeint, top ft. MSL or Z_; Y \ ) Other [
————— T ~ Screen material: Pl
Well bottom fi. MSL or _1 7O r Screen type: Factory cytp]
] ————— o Continuous slet (—
Filter pack, bottorm amstor (200 & ) Other (7
- 4 T STmmTEE Manufacturer “ )
Borehote, bottom ft. MSL or _{Z O = Slot size; & o0l O in.
] """ Tt T Siotted length: ft.
Borehole, diameter in. Backfill materiat (below fitter pack): None 3
Other
O.D.wellcasing _ in.
1.D. well casing in.

reby certify that the information on this form is true and correct to the best of my knowiege,

nature 1Fim
Montgomery Wa

tson [F:\Forms\M-MWFLSH xial




MmuUNIGQUMIEN Y

FLUSH MOUNT MONITORING WELL

WATSON .
@ CONSTRUCTION SUMMARY :
JOBNO. SV Z 1 O20
F acilty/Project Name Local Grid Location of Well Well Name
Ny Yo ) gy e Mt 13
mp St e N r_ s R Ow
Type of Well ' Grid Origin Location Date Well Installed
Water Table Observation Well[[]  |Lat. Long. or %{ é .
piezometer (]  |St. Plane . N, ft. €. /é % ?
Section Location of Waste/Source {(J E. |Well Installed By: (Persen's Name and Firm)
ow. - .
.Distance Weil Is From Waste/Source Boundary Location of Well Relative to Waste/Source (Geologist) M 4,/1/
[J Upgradient {7] Sidegradient 7 /'
’ f. (] Downgradient (O NetKnown " \(Otilery /L g9/ /7‘%’?21772‘2?01‘“
Watertight Cover elevation ft. MSL
Boit down water tight cover:
Well casing top elevation ft. MSL Inside Diameter: (in.) Length (in.) .
Land surface elevation fl. MSL
; O Water tight well cap? Yes..r— No ([
-Surface Seal, bottom fi. MSt or Zt ft. < \ Lock? Yes [ No[G—
| USCS classification of soil near screen: Surficial Seal: Concrete ‘Z]/'
GP[J eM[Jec[] GW[J sw[]sr[j Bentonite (]
L sMOr sc ML) MHQ cLgcH l
l Bedrock [ Sand Drainage? Yes (] Noft4—"
Sieve analysis attached? [JYes Z{o’ Material between well casing and protective pipe:
Bentonite €7
! Drilling method used: Rotary 0O Annular space seal [}
; V [ Hollow Stem Auger a/ Other (J
A/ L/ Other M Annular space seal: Granular Bentonite [7]
Lbs/gal mud weight...  Bentonite-sand slurry O
( Drilling fluid used: Water ] Air [ Lbs/gal mud weight............ Bentonite sturry_Cx—
Drilling Mud [ None [3— % Bentonite............. Bentonite-cement grout ()
: cu ft volume added for any of the above
Drilling additives used? OYes (ZHNo How installed: Tremie [} “
uplbfl“ﬁ Tremie pumped
Describe | bad e b Gravity (]
Zw ?nkomte seal: Bentonite granules [_] '
Source of water Ot mm Oz, Bentonite pellets [
e Sode ¢ s Other [
ine sand matenal: Manuracturer, proauct name & mesh size
ELEVATION DEPTH
Bentonite seal, top " f.MSLor [‘;‘TO ft. Volumeadded ______ cuft .
_____ Tt T Filter pack material: Manufacg.mw, prod na
Fine sand, top f.MSLor _ R, ;ZZ’ Z7 [ T /O S‘zwﬁm
__________ Volume addéd /1D cdtt '
Fitter pack, top fi. MSL or Z@IO ft. Well casing: Flush threaded PVC schedule 40_2(
"""""""" Flush threaded PVC schedule 80 []
Screen joint, top ft. MSL or Z(Z ‘3 f o Other [
___________ Screen materiai; Ve
Well bottom ____"t MSL or _5 _Z_._(:ﬁ Screen type: i Factory eut (3
] Continuous slot [
Filter pack, bottom tMslor S 2D —y Other [
"""""" Manutacturer — JEHEAEEY] 7410
Borehole, bottom ft. MSL or 52 Q’ fl. Slot size: @ O i0/Oin.
l ___________ Slotted length: ‘o1
Borehole, diameter in. Backfil material (below filter pack): None EA4—
————— Other
' OD.wellcasing in.
: 1.D. well casing in. 5§9k( LYZZ/Q '

| hereby certify that the information on this form is true and comrect to the best of my knowlege,

[Signamre

Firm

Montgomery Watson

IF:\Forms\M-MWFLSH xia| '



UNituauvumenry

WATSON

FLUSH MOUNT MONITORING WELL
CONSTRUCTION SUMMARY

hfpmjed Name

JOBNO. /467 ¢ 020,5-‘7/

Local Grid Location of\:D‘Vell 0 Well Name
N. E
curp %//&/éz/z/v n Os. n Ow nys
of Well’ Grid Origin Location Date Well Installed
Water Table Observation We‘g@" Lat. Long. or
Piezometer[:] St. Plane ft. N, ft. E. J é 4&/& 9 é
Section Location of Waste/Source (] E. {Well Installed By: (Pe(son's Name and Firm)
0 w.
Distance Well Is From Waste/Source Boundary Location of Well Relative to Waste/Source (Geologist)y 2744/ /M//,, ]
(] Upgradient - [] Sidegradient K ﬁ -
- 7. CJ-Downgradient [-Not Known—— (Driller-)_[y)v_//_ Noate 4y,
Watertight Caver elevation ft. MSL T
Bolt down water tight cover:
ll msmg top elevation ft. MSL >< Inside Diameter: (in.) Length (in.)
surface elevation fi. MSL B
¢ a EAE Water tight well cap? Yes [}~ No [
iv ace Seal, battom f. MSLor f. : \ Lock? Yes ] No, -
USCS classification of soil near screen: ‘ Surficial Seal: Concretwa/
l GP[J eM[JGc[] GW[J] sSwW[] sPH1 Bentonite [_]
sM[] sc(d ML ] MH[J cL(gcHJ
Bedrock [7] Sand Drainage? Yes[O  NofJ
‘ Sieve analysis attached? [JYes e Material between well casing and protective pipe:
Bentonite 3
Drilling method used: Rotary 0 Annular space seal [}
/ rr Hollow Stem Auger =7~ VO lc.lQ AN/ Other [
‘ L/ & Other (7] Annular space seal: Granular Bentonite [}
Lbs/gal mud weight...  Bentonite-sand slurry 0O
Drilling fluid used: Water Air Lbs/gal mud weight............ Bentonite slurrya""
Drilling Mud 7] Nong = % Bentonite............. Bentonitecement grout [
cu ft volume added for any of the above
| Drilling additives used? OYes Fo How installed: Tremie []
Tremie pumped =1
| Describe ‘Gravity O
Bentonite seal: Bentonite granules [}
Source of water: /4 mAg%m O / 2 i Bentonite pellets &1
e o)

ELEVATION

I Bentonite seal, top

Fine sand, top

- - -

Filter pack, top

-—— - -

Screen joint, top

Well bottom

. Filter pack, bottom

- -

Borehole, bottom

Borehole, diameter

-—— ey - -

O.D. well casing

- — =

1.D. well casing

DEPTH
tMstor (&, Pt

@\
\

ft. MSL or

. MS[L or 3_@
f.MSLar _ jﬂ_ :77_ .

Zﬁ '_3_ R

rmstor 20 3

ft. MSL or

R.MSLor _ _5_9 fi. Slot size: : @ O .O(owin.
T Slotted length: Lo _®
in. Backfill material (below filter pack): None [1
Other G
in, N ;LQ \ /4/ am[y qe{ I o
S [f( ( I[ev/ al
i ””“ al ‘dowm V?Olé ue rﬁﬂ 41/ ava?éw«

{ () Other [:]
na ma(er?]]adﬁc:urér proauct name & mesh size

cuft
product name & mesh size

Volume added
pack atenal rial: Manufactur
T

Volume added be,
Well casing: Flush threaded Pvé— schedéi !
Flush threaded PVC schedule 80 O
Other [
Screen material: puUl-
Screen type: Factory cut 3~
Continuous slat !
Other 0

Manufacturer JQetmbrrr Loy/fpe

here by certify that the information on this form is true and cormrect to the best of my knowlege.

ighature

1Firm

Montgomery Watson

p(‘O M ZCI Z [F:\FormstM-MWFLSH xis]
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D

WELL DEVELOPMENT DATA SHEETS



WATSON ProjectName ("4 110 fMFe Ao vy Well No. Nl &
Location_£¢/7y b 'cle Lol 7 Project N6 2/74,7, 5557
Developed By 227447 Checked By
Can this well be purged dry? O Yes Z/No Before Development After Development
10 Depth to Water
Well development method &ﬁ;chmc;g?ngg a d‘/_@__ﬁ_ . Q /At
surged with bailer and bailed O
surged with bailer and pumped O Date: b 126G 1 26 Q’Z 129 | Y6
surged with block and bailed = mm  dd yy mm dd  yy
surged with block and pumped O S’Qam. [ am.
surged with block, bailed and pumped 0 Time: c. _{Z_ : ‘i/___ O pm Z,_?_ : 3/ Apm.
compressed air O
| bailed-only m 11 Sediment in well
pumped only ] bottom: . inches inches
pumped slowly - a -
Other 1t S s = 12 Water Observations: Clear O Clear =~
Turbid Turbid =~ 5
" Time spent developing well o j _é/mm 'be)/z'_ (Describe)
: Color PO ¥l v, (£
.Total well depth (TOC) . R 0.0t Odor - —
l (From well construction summary) Turbidity £/ 84 7 ¢J
. HNu 74
casured well depth (Before) e ft.
Filter Pack Vol. (gallons) 0.057(R2 -r2 )ls =
Measured well depth (After) KXo .ot — T
‘ - Well casing Vol. (gallons) 0.16r21 = )
Inside diameter of well R.OOn T
- - Saturated length of sand pack (ft.) (Is)
Vollrme of water in filter pack and well gal. - T
- = Length of water column (ft.) (1) .
Volume of water removed from well /1 /& gal. | R=Radius of borehole (in.) 1= Well radjus (in.)
- Collect groundwater sample if drilling fluids were used and well is
Relative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids mg/1 mg/l
Volume of water added (if any) e gal. (500 ml Unfiltered)
Source of water added 14, COD mg/l l mg
(250 ml Unfiltered Sulfuric) BEFORE! BTSN
Gallons Spec. T Spec. Cond.
Time Purged pH Cond. deg.C at25deg. C Color Odor Turb. Comument
e 2.4¢] oo |14, ben |~ [l
go(| 292 W75 brn | = |y
glo| zeo0 1534 brn| T | hi
8.0l 270 |124 Woibrn | — [ hi
2586 230 1169 Wobm| — | med
12499 269 114:9 Wlbv| — | med
go2| zpz |14.8 | bbenl — | wed
2.849] z¢o2 1121 Vldbw| — | |ow

\Forms\M-DE VEL xls]



file:///Forms/M-DEVEL.xls

WATSON ProjectName (“Cimp [Flerbivy Well No. b7 7 i
Location &)y bylsty pd 7 ProjectNo.  &Lrgz. 020
Developed By 277/ Checked By
Fc.m this well be purged dry? O Yes ﬂ/No Before Development After Development
10 Depth to Water .
2. Well dcyclopmcnt method &Tilmcg?ngg a 2_3 2t . & é _2:_ [
surged with bailer and bailed O
surged with bailer and pumped o Date: b G/ 221 96 G 12% 1 %6 '
surged with block and bailed a mm dd yy mm dd yy
surged with block and pumped O m. O am.
surged with block, bailed and pumped a Time: /0 : g_‘)’__‘/%/;im (9 Zrm .
compressed air O
bailed only a 11 Sediment in well
{——pumped-only g bottom: inches inches _
pumped slowly ‘O —_—— - RS —
Other O 12 Water Observations: Clear - Clear s
Tubid .z~ | Twbid ~
3. Time spent developing well _ ﬁ[ _5 min. (Describe) (Descrive) .
- Color ey brerens /2 /VVJ
4. Total well depth (TOC) _/Son Odor =
(From well construction summary) Turbidity Jivbect Jr20) '
HNu
:  Measured well depth (Before) ___._ R '
Filter Pack Vol. (gallons) 0.057(R? -r2 )Is = .
Measured well depth (After) A- 3t -
!i - = Well casing Vol. (gallons) 0.16r21 =
"S. Inside diameter of well .00 in —_——
- - Saturated length of sand pack (ft.) (Is)
16. Volume of water in filter pack and well e gal. e
{ casing - Length of water column (ft.) (1)
7. Volume of water removed from well Z_fi . é gal. | R=Radius of borehole (in.) r= Well radius (in.)
1 - Collect groundwater sample if drilling fluids were used and well is
Relative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids my/1 mg/l
|8. Volume of water added (if any) gal. (500 ml Unfiltered)
| —_———T—
19. Source of water added 14. COD mell | mg
(250 ml Unfiltered Suifuric) EEEEEE WrTER)
' Gallons Spec. T Spec. Cond.
Time Purged pH Cond. deg. C at 25 deg. C Color Odor Turb. Comment
(043 ] 2.02 | 29 4es” ite tlivn |~ | J #
| 1oY8 26/| 470 Y. | torn | — | he.
1l — r
053 26| 47 IS 14 Ly . *
| /0% 222 K2 US| [torm| — | Wed
Lot | | T2s2lws ey Mbval — | Wed h
/08 | | 270 | 44 19 Wbl — | Jow
/13 | Y |Z.eo| 42 Jlos Mgl — | low JF
{F:\Forms\M-DEVEL.xls] '




WATSON ProjectName _ Cepyyp  ffes buvy Well No. PU OB
Location & efyy boaadr &5t A/ ‘ ProjectNo. e 52, 0204
Developed By eV Checked By
F this well be purged dry? 0O Yes mo Before Development After Development
10 Depth to Water
amWell dcyclopmcnt method _ &i?lmc;g?ngg a Q‘ 1‘4 R Y /é' R
surged with bailer and bailed O _
surged with bailer and pumped 0 Date: b (1291 9¢ b 1291 96
surged with block and bailed a mm dd yy mm dd yy
surged with block and pumped a a.m. am.
surged with block, bailed and pumped 0 Time: ¢« 005 ‘arm |0 /S ‘Orm
compressed air aQ -
_libailed only ;] 11 Sediment in well _
pumped only O bottom: - Inches ____ . nches
pumped slowly : d
Oter L PoC lenn = 12 Water Observations: | Clear _ Clar
! Turbid O Turbid O
| M¥Time spent developing well o _/_ Q min. {Describe) (Describe)
Color clec rLlec
Total well depth (TOC) ___3p.0n Odor - —
rom well construction summary) Turbidity /o0 W /i)
. HNu
easured well depth (Before) ___Alar
Filter Pack Vol. (gallons) 0.057(R2 -r2 )ls =
casured well depth (Afer) ﬁ/d ft. —
- T - | Well casing Vol. (gallons) 0.16r21 =
ide diameter of well 3.00 in T
- Saturated length of sand pack (ft) (Is)
‘6. Volume of water in filter pack and well &l -
M casing - Length of water column (ft.) (1)
Volume of water removed from well ZZ/ Agal. R =Radius of borehole (in.) r=Well radius (in.)
- Collect groundwater sample it drilling flwids were used and well is
: lﬂc‘.ative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids mg/l me/l
& Volume of water added (if any) . gal. (500 ml Unfiltered)
.‘Soumc of water added 14. COD mg/l | mg/l
(250 ml Unfiltered Sulfuric) (BEFORE) AFTEA]
| Gallons Spec. T Spec. Cond.
M Time Purged pH Cond. dez. C at25deg. C Color Odeor Turb. Comment
®p03 72,82 252 lis3 clea] — le o
B 08 2751 250 |/4.0 ClegeA — [6co
H
®o/3 772 24/ 1)3.8 clear| ~ | oo

l\I—'orms\IvI-DEVE.L.xls]




WATSON
Location

Project Name ( "/ 1110 [7‘/7‘8/437/41/"/

?r//nbuﬂl A =7

)

Developed By mgL/

Well No. 7Ly
Project No.  £4/¢4,2. O 205/
Checked By

T N

1. Can this well be purged dry? O Yes AZ/NO Before Development After Development
10 Depth to Water
from top of . ft
|2. Well development method (fom top of a2 Hdope| 4. vor
surged with bailer and bailed a . .
! surged with bailer and pumped = Date: v (p 1.R9194 b1.2%196
| surged with bleck and bailed 0 mm dd yy mm dd yy
surged with block and pumped ] ' 0 am. f{D am.
surged with block, bailed and pumped a Time: «(8:/5 gpm Y8 : ¥ gpm
compressed air a
bailed only 0 11 Sediment in well
|- —pumped-only g bottom: __ . _inches __ . inches
pumped slowly G
| Other . 12 Water Observations: Clear [:| Clear =)
Turbid Turbid  _g1”
3. Time spent developing well o é O min (Desmbe;V (Descrive) '
E Color ” j / ‘ é—/ ~
‘4. Total well depth (TOC) . _AS:Q ft Odor- =
(From well construction summary) Turbidity /z A JZIA .
. HNu 7 7
Measured well depth (Before) 8. A
Filter Pack Vol. (gallons) 0.057(R2 -r2 )is = __ .
| Measured well depth (After) / SOt :
J - Well casing Vol. (gallons) 0.16r 21 = e
;IS. Inside diameter of well z% O O in -
- - Saturated length of sand pack (ft.) (Is) _
'6. Volume of water in fiiter pack and well L gal. - —_
| casing Length of water column (ft.) (1) o
7. Volume of water removed from well é . _8 gal. | R =Radius of borehole (in.) r=Well radius (in.)
: - Collect groundwater sample if drilling fluds were used and well 1s
| Relative recovery rate ft. per. min. | at solid waste facility: .
13 Total suspended solids mg/l mg/1
8. Yolume of water added (if any) L gal. (500 ml Unfiltered)
) .
19. Source of water added 14. COD ) mzl1 I mg
(250 ml Unfiltered Sulfuric) T ®eFoRE) AFTEAT
Gallons - Spec. T Spec. Cond.
Time Purged pH Cond. deg. C at25deg. C Color Odor Turb. Comment
]
/820 | _p.2¢ 2,62 HC Ve ? Phenl —1 1, P
4
| /825 L 282 | ygo 66 ibsl — | by
/830 | |9.43] 480 %Y [then] — | b h
—_— /
g5 | | [?2.38] 480 |l.8 ) Lbrn b
g0 N 1241l 4725 |jed [bm| — | b P
(F:\Forms\M-DEVEL.xls] .




WATSON Project Name (/4 ;41,9 S b iy Weill No. VL2 Nd7)
Location f; Zy{«' N 4 Project No. &/, 2, 0209
Developed By Checked By
'Ca.n this well be purged dry? O Yes B2 No Before Development ARer Development
10 Depth to Water
Well dc_yclopmcnt method &iﬂmﬁ&gg & _ _ff L2 R _% L 2R
surged with bailer and bailed dJ
surged with bailer and pumped = Date: b L1281% | ©1281%¢6
surged with block and bailed a mm dd yy mm dd yy
surged with block and pumped a O am. g am.
surged with block, bailed and pumped 0 Time: c. Ci NE Opm /?' 2O Opm
compressed air O
bailed only ] 11 Sediment in well
pumped only o bottom: inches —-__inches
pumped slowly d T -
Other G 12 Water Observations: Clear O Clear O
Turbid Turbid
| W Time speat developing well /7 2 min (Describe] (Describe)
. Color //r érown /Aé—rom
: BB Total well depth (TOC) /5ot Odor — —
(From well construction summary) Turbidity A L5
: HNu i T
Measured well depth (Before) R N
‘ Filter Pack Vol. (gallons) 0.057(R2 -r2 )ls =
| By feaured well depth (After) /S . Of T
T T 7 7 . | Well casing Vol. (gallons) 0.16r2] =
Inside diameter of well 2.00 i P
- - Saturated length of sand pack (f.) (Is)
:0. Volume of water in filter pack and well el -
casing - Length of water column (ft.) (1)
Volume of water removed from well _ ) } gal. | R=Radius of borehole (in.) r= Well radius (in.)
Collect groundwater sample it dnlling fluids were used and well 1s
Relative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids mg/l mg/l
12y Yolume of water added (if any) el (500 mi Unfiltered)
: Source of water added 14. COD lﬁgll | mg
! (250 ml Unfiltered Sulfuric) {BZFORE] AFTER)
| Gallons Spec. T Spec. Cond.
Time Purged pH Cond. deg. C at25deg. C Color Odor Turb. Comment
t. ¢S] 774 13311 750 Igd loen] — 1 4
(65O 2.23| 72 |19 [tbrnl — | 4
Ars 8 T2 |32 (bl — 1 A |
o0 +F.20 F2¢ ) / J’rn - /\ ‘
— ~
705 | /| FW| Yoo |1€3 [ Fbrn 4

I

b
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WATSON ProjectName (‘ouymp  [Hlfer /aufz/ WellNo. /77 ¢)t/
Location Brlinbendls 2rAD ProjectNo. &/-, 2 07 0¥
Developed By 2 Checked By
Fcan this well be purged dry? (O Yes m Before Development After Development
10 Depth to Water :
2. Well deyelopmcnt method g\fﬁlmcfuo&gg a _5_2 ot . Ei ot

surged with bailer and bailed a
surged with bailer and pumped = Date: b (1251 5¢ & 12% 1S4
surged with block and bailed g mm dd yy mm dd yy
surged with block and pumped a 00 am 0 am

| surged with biock, bailed and pumped g Time: «/F:20 a0 | /ZASYOrm '
! compressed air a

" bailed only O 11 Sediment in well

{—pumped-only = bottom: icches _inchas

pumped slowly O - T - T

Other O 12 Water Observations: Clear a Clear G

Turbid Tureild ~ =
5. Time spent developing well 3 ﬂ min. (Descrive) (Descrie)
Color _M é/ﬁ L{ / 7[/ 4

4. Total well depth (TOC) 4. Odor

(From well construction summary) Turbidity /) ¥ /0 ) '

HNu
Measured well depth (Before) e ft.
Filter Pack Vol. (gallons) 0.057(R? -r2 )Is =

Measured well depth (After) 20w —_—
: I - Well casing Vol. (gallons) 0.16r2 | =
'5. Inside diameter of well _é O in —_———— T

- Saturated length of sand pack (ft) (Is)
'6. Volume of water in filter pack and well o gal. - T
| casing - Length of water column (ft.) (1)
7. Volume of water removed from well _ @_ﬁ gal. | R=Radius of borehole (in.) r=Well radius (in.)
_ - Collect groundwater sample if drilling fluids were used and well is
Relative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids mg/l
18. Volume of water added (if any) T gal. (500 ml Unfiltered)
9. Source of water added 14. COD mgl |
(250 ml Unfiltered Sulfuric) {BEFOREI AFTER)
Gallons Spec. T Spec. Cond.

Time Purged pH Cond. deg. C at25deg. C Color Odor Turb. Comment »
(730 | [ 7F 283 oo |186.2 Hhval — | i j
/235 | 126Y| Loo |ITC tbvrnl — |h! |
/z¢0 | | 19253] Goo |IGY] [ we of '
(249 1 | 19w boo lis Vitdbl ~ 1o

\
(250 | NV 3.4y Loo 154 Vo] -~ | [o 7.

j S

)

(F:\Forms\M-DEVEL .xls]
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WATSON Project Name ("4 ,yp FAltev Ve’ y Well No. 1700 i 2
Location 2l fdect  TrJ ProjectNo. %774, 2 (020
Developed By e Checked By
'Can this well be purged dry? (E/Yes J No Before Development After Development
10 Depth to Water
Well development method &ﬁ:hmc;gfngg & i_é_?éﬁ‘ —— Q.Qgﬁ
surged with bailer and bailed ]
surged with bailer and pumped /E/ Date: b. @ 120 1 96 9/ %6
surged with block and bailed ] mm dd yy mm dd yy
| fll surzed with block and pumped ] _ . Oam D am.
I Wl surged with block, bailed and pumped g Time: c é i/ O p.m / C] p.m.
compressed air O
bailed only O 11 Sediment in well
pumped only g bottom: inches inches
pumped slowly O - -
Other O 12 Water Observations: Clear O Clear =
! 8 Turbid *_5— Turbid 5
@ Time spent developing well o Z __ min. (Describe) (Describe)
Color /,( é,fy; // é/.p)
Total well depth (TOC) _ __/_ . Ot Odor
rom well construction summary) Turbidity /Y7 zd /7 e)
. HNu
easured well depth (Before) o ft.
Filter Pack Vol. (gallons) 0.057(R2? -12 )ls =
casured well depth (After) /R .ot T
- - Well casing Vol. (gallons) 0.16r 21 =
Inside diameter of well 2.00imn T T
- Saturated length of sand pack (ft.) (Is)
e Volume of water in filter pack and well . eal -
casing - Length of water column (ft) (1)
Volume of water removed from well . ?_‘j gal. | R =Radius of borehole (in.) r = Well radius (in.)
j - Collect groundwater sample it drilling fuids were used and well is
;lﬁelative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids myl me/l
'gm Volume of water added (if any) I gal. (500 ml Unfiltered)
A Sourcs of water added 14, COD mg/l l mg/l
| (250 ml Unfiltered Sulfuric) ~ w®eroRm AFTEA)
Gallons Spec. T Spec. Cond.
Time Purged pH Cond. deg. C at 25 deg. C Color Odor Turb. Comment
| (33 12.79] b2 |243 tbrn]l —~ Tmed
Z12| Feo 243 [brn| T | med
0% F20 1219 12 75%% el
Y Boo 214 < LeeA wed)
22U AT [1%.¢ ¢ Liped wed)
N/ I Fo0  |Z1% C.Lloed 1@;{)

|
|
|
|

\Forms\M-DEVEL .xls)
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IVIN/ I W & Sa s s vam—s a

H
S

WATSON Prcject Name & WO JLH ey b Well No. /Ml 3
Location s badecdi LoD ProjectNo. /7,2 i O20Y
Developed By W EN Checked By
1. Can this well be purged dry? 0 Yes E/f% Before Development After Development
10 Depth to Water
from top of
2. Well development method (froc b ot a Y 2Pk Ococok
surged with bailer and bailed g . _
surged with bailer and pumped = Date: b B 120! 86 &1201%6
surzed with block and bailed ] mm° dd yy mm dd yy
surged with block and pumped . ) O am. O am
surged with block, bailed and pumped G Time: «lY:380mm |/§T Bogem
compressed air a =
__bailed.only a 11 Sediment in well
pumped only a bottom: . Imches __ . inches
pumped slowly d -
Other G 12 Water Observations: Clear G Clear O
' Turbid _g&— Turbid,
3. Time spent developing well o E_gmm (Descrite) (Descrive)
Color 47/. Y7 V)
4. Total well depth (TCC) 2245t Odor — —
(From well construction summary) Turbidity 2 57
HNu
Measured well depth (Before) I ft .
Filter Pack Vol. (gallons) 0.057(R? -12 )Is =
Measured well depth (After) _3%2.45n -
; Well casing Vol. (gallons) 0.16r 2 1 =
'5. Inside diameter of well Q.00 —_—
Saturated length of sand pack (ft.) (Is)
'6. Volume of water in filter pack and well e gal. —_——
| casing Length of water column (ft.) (1)
7. Volume of water removed from well _L Q ./ gzal. | R=Radius of borehole (in.) r=Well radius (in.)
: ‘ : Collect groundwater sample if drilling flnds were used and well 1s
| Relative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids mg/l1 mg/1
18. Volume of water added (if any) e gal. (500 ml Unfiltered)
9. Source of water added 14. COD _ mgil I me/l
(250 mi Unfiltered Sulfuric) BEFORE] WFTEA
Gallons Spec. T Spec. Cond.
Time Purged pH Cond. dez. C at25deg. C Color Odor Turb. Commeat
. — J
4,54 |20t Cso lirs bon N
— /
r 12eo| Foe /2.4 b b |
. — ]
| 25Y| FLee |15 b bt
— .
VT Tar ] boo |38 Iorn L, |
(F\Forms\M-DEVEL.x!s]
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IVIN/E W & Sm s s vam—

WATSON ProIect Name ZA w L 419/8/ Well No. Ww/c/
Location gcr /1 MV(‘/I A/ ProjectNo. /L, 2 1020
Developed By Checked By
this well be purged dry? O Yes = No Before Development After Development
10 Depth to Water
2 Well development method &ﬁéoumaﬁ‘g}l)ngg L R 8t Xo.-b Et
ed with bailer and bailed a
surged with bailer and pumped T Date: b 8 2o 94 8201%¢,
ed with bleck and bailed a mm dd yy mm dd yy
. ed with block and pumped a X 0 am. — Q’D a.m.
surged with block, bailed and pumped ] Time: _/__5_ ‘fZ__C] p.m 42_ : {J p-m.
compressed air c
_ iled only Q 11 Sediment in weil
umped only O bottom: . linches __ __-__inches
pumped slowly G
Other G 12 Water Observations: Clear ] Clear (i
. Turbid Twbid
Time spent developing well o L é min. (Descrite) (Descrive)
| Color Droins C
Total well depth (TCC) _ O.O f. Oder — —_—
rom well construction summary) Turbidity L2/ Sen oy,
. I_mu >
easured well depth (Before) T
Filter Pack Vol. (gallons) 0.057(R?-r2 )ls =
casured well depth (After) R0.0on —
; - Well casing Vol. (gallons) 0.16r 2 | = .
' SlInside diameter of well Ao in -
- Saturated length of sand pack (ft.) (Is)
'6. Volume of water in filter pack and well T - —_———
i [} casing Length of water columa (ft.) (1)
Volume of water removed from well . é . #gal. | R=Radius of borehole (in.) r=Well radius (in.)
; - Collect groundwater sample if drilling fluids were used and well is
) 'lc!ative recovery rate ft. per. min. | at solid waste facility:
13 Total suspended solids mg/ mg/1
129 Volume of water added (if any) o gal. (500 ml Unfiltered)
Source of water added 14. COD mgfl | mel
(250 ml Unfiltered Sulfuric) (BZFORE] VFTEA
Galloos Spec. T Spec. Cond.
I Time Purged pH Cond. dez. C at25dez. C Color Odor Turb. Comment
[l S| o (28 by — | bt
| ) 223 svo | 16 by | T | bhod
F20l o 1.9 Wbrd — | ppeel
: 2.24| §60 |l 2 [tn| < | hed |
l | 2.2¢ G20 |/ Sl — | Jew
J T4 Szo |15 Sl | (o)
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GROUNDWATER SAMPLING DATA SHEETS



oject
2roject No.
Id Personnel:

GROUNDWATER SAMPLING DATA SHEET

L

L2 o205 1

Date gZZ@T/GC Well No. MZ

Sample No

e ZEPAB=AD

Initial Water Level

* Depth of Well

* Length of Water Column
* Diameter of Well

* One Well Volume

* Evacuation Method

Began Evacuation
Number of Volumes Removed
Began Sampling

Completed Sampling

* Sampling Method

Field Analysis

?—_~

igal/ft)

* Temperature
* Conductivity
v pH

* Turbidity

* Color

* Odor

* Other

ell Casing Volumes

0.077
0.10
0.164
0.24
0.37
0.50
0.65
1.46

-U]f\)

RS )|

n
[ | I | O | R | A VN | II

oy A WL =

j:\forms\gwdata xls)

N/ e /é_ a2

([ 7 GT
153, 14,9 /§/5 /H:Z /</, /
90| 390 | Yoo )

EN T ER kRS :wl,%.?r
v did| dorbid| o bl kel finbes
o Mo | lovon| pvoum) 4 rcw

PR -— —

—

— = = p— = ﬁ:\ \

T- - A

Samples Obtained / Remarks:



GROUNDWATER SAMPLING DATA SHEET

Project ﬁ)&f 1D ﬂ/%@/é Ly Date (/70 /c[é well No. VLW

Project No. “/621020Y Sample Ko.
Field Personnel: Cﬂ//l?] eV
Time
Initial Water Level /;’1)’7‘(_’5/(( U
* Depth of Well 207
* Length of Water Column N/
* Diameter of Well 2007
* One Well Volume /L/a
* Evacuation Method W hele Dy 2
s — / !
/ ( 45 Began Evacuation

Number of Volumes Removed 8

[ ; :, ;? Began Sampling

/ ; : 5 ( Completed Sampling

SN N E EEEBEEEEB

* Sampling Method I/t le Do D :
| | [ Z 2 Y ¢ & 7 8
Field Analysis
* Temperature 191 /2'5 1S9 13 9 [6-1 44 14.% [T
* Conductivity 2oo]nq] 12901430 1230 (263 |34 | 262
“pH #.545.01lg.10l8.01 1 7951994 |5.02 [F=
* Turbidity Tuvk, Alora]rorad o pA STAT [
TURRG> ) TU
* Color Foviuy] pan | BRI | T pzy; LVMW LT
RIS TR
* Qdor — |
* Other - - l 1
N 11:65 NN 1385 1rvio i2dS Lol 2SS
Well Casing Volumes Samples Obtained / Remarks:
(gal/ft)
1.25" = 0.077
1.5" = 0.10
2" = 0.164
25" = 0.24
3" =037
35" =050
4" = 0.65
6" = 1.46

(j:orms\gwdata xIs]



e Ee " "

GROUNDWATER SAMPLING DATA SHEET

roject ﬂ[unﬁ ﬂ//(/éz//ly Date é/z leozé Well No. /M (/L? ;‘
Project No. Ll 020 Sample No.
'Field Personnel: C.mgﬂfl/
Time
/
' Initial Water Level 232
* Depth of Well /S 7
* Length of Water Column /2687
* Diameter of Well 2 00"
* One Well Volume XX 08 e/
* Evacuation Method l/lcle’  Ponz D
7
[ O 3 4’ Began Evacuation

. -

_— .
\"‘_
SN ey

Well Casing Volumes

(galtt)

1.25" = 0.077
15" = 0.10
2" = 0.164
25" =024
3" = 0.37
35" = 0.50
4" = 0.65
6" = 1.46

(:\¥orms\gwdata xls]

Number of Volumes Removed 7

Began Sampling

Completed Sampling
* Sampling Method

Lobele Prm D

7 7

& r
Field Analysis / = 3 / ~ '
* Temperature n& Al sF s 184 39 .S
* Conductivity 46544500 452,452, | 45U | 4S, |
* pH AAl | Thl e (3331357 F.30 | 7%O
* Turbidity
“ Color MR BB "R Taow | TRRO [ ape | & BAO
* Odor el et m,umif__mi— NIRE | NS
* Other

ro343 ' ieAB oGy (0S¥ s (b (L3
Samples Obtained / Remarks: : '



GROUNDWATER SAMPLING DATA SHEET

/pan/)p ﬁ%/é vy

Date &/29/6?@

Project Well No. 2.’] \é )_# g
Project No. 2,020 Sample No.
Field Personnel: [’mg/ IEY

Time

(005

JO! | 4

[0S

Well Casing Volumes

(galtt)
1.25" = 0.077
1.5" = 0.10
2" = 0.164
2.5" = 0.24
3" = 0.37
3.5" =050
4" = 0.65
6" = 146

(j:\forms\gwdata.xls]

Initial Water Level

* Depth of Well

* Length of Water Column
* Diameter of Well

* One Well Volume

* Evacuation Method

Began Evacuation
Number of Volumes Removed
Began Sampling

Completed Sampling
* Sampling Method

Field Analysis
* Temperature
* Conductivity
“pH

* Turbidity

-* Color

* Odor
* Other

Ley %ZQ/&L\
2307
AL

2.00“
e
/Jjéza /{

3 3

Dynz?2
/7

A/hﬁ/ﬁ fL/I’I/{//)

(5.2 4.0 12.% r
253 250, | 24y
ERs) 171S__|3.7
R 10°0%  (0.13

Samples Obtained / Remarks:

O NEER cpupman w532



GROUNDWATER SAMPLING DATA SHEET

/P/‘/m/zf) ﬁﬁ/e/é u/\/

pate &/26/44

#3

Well No. i\_J\ 5]5’ \

Project

Project No. 267,020 Sample No. '

Field Personnel: i3

Time
Initial Water Level 4 C T
* Depth of Well A4
* Length of Water Column 4.4 7
* Diameter of Well )
* One Well Volume .3
* Evacuation Method Wohgle Frmo
/4
[ ]S Began Evacuation
Number of Volumes Removed 5
Began Sampling
. p e
[ P 04 S Completed Sampling
* Sampling Method L/hele  fFraup
/
? —~ -~ .
Field Analysis ) & &> @ DN
* Temperature b ¥ YANA Voo 6. | (o5
* Conductivity A9S AROu ] 4HOwu] B0 ) 4353
‘pH 3 > T | 343 | A3 1.4/
* Turbidity
* Color MED T Bt ET. Badir mpg [T, BAO |1 AR
* Odor LONE Noasg | ReRE | RORE >
* Other . T
8 20 18 325 T (%35 &34

Well Casing Volumes

(gal/ft)

1.25" = 0.077
1.5" 0.10
2" 0.164
2.5" 0.24
3" 0.37
3.5" 0.50
4" 0.85
6" 1.46

[

{j:\forms\gwdata.xlIs}

.
>
O

Samples Obtained / Remarks:

[ %40


file://j:/lorms/gwdata

GROUNDWATER SAMPLING DATA SHEET

ﬁam.a ﬂ/;/é/ é AL

EH -
Date 24 Ton&9l.  Well No. /’/| w [O

Project

Project No. /[ 8547 ,000Y Sample No.

Field Personnel: (VIR -

Time
Initial Water Level 2 4.0 '
" Depth of Well 194. 307
* Length of Water Column (0.5
* Diameter of Well 2"
* One Well Volume {.34
* Evacuation Method Lhrele Do .2
/ 7

Well Casing Volumes

(galift)
1.25"= 0.077
15" = 0.10
2" = 0.164
25" = 024
3" =037
35" = 0.50
4" =065
6" =146

{j:\forms\gwdata xls)

Began Evacuation
Number of Volumes Removed
Began Sampling

Completed Sampling
* Sampling Method

Field Analysis
* Temperature
* Conductivity
- pH

* Turbidity

* Color

* Odor

* Other

<

[/ e R/‘mlz)
5 as fos© eSS 1#i%0  (FlosT
\49"CJ ;s—@ L “:g): ( %_/;_ 3
350 T4 NF2eal= [ 3ED s
3.34 T 23 [ FIN% [F.20 (F ¢
LIGHT Pdea M MG B0 |} Ligaer P “S o | BB
pet Nead SRS ACAE | A)eT

—t—

Samples Obtained / Remarks:



GROUNDWATER SAMPLING DATA SHEET

T
Project CD/;{ YD) /Q//@/éu/y Date ¢ /Z Q/QQ Well No. l\} \w ( {
Project No. B2 O20Y Sample No.
Field Personnel: Y
Time
A Initial Water Level 2,90
' * Depth of Well (4. %
* Length of Water Column |0, F<X’
* Diameter of Well a0
* One Well Volume IRy e .
* Evacuation Method e lbale U Aam
— = Y
' 3’ 9’ 5 Began Evacuation
Number of Volumes Removed \5/
. Began Sampling
_ :
C- 5 &4 Completed Sampling
T * Sampling Method N/ ole  FrnsD -
© @Y & @& &
Field Analysis :
* Temperature | 15, ( 155 s\ 1S4
* Conductivity (pOCI 600X Oy | OB -——-CDEIZ-H
" pH e ta 3. L4 T.53 | F.SU| Fa4
* Turbidity : :
* Color LG p oy ) [LIGHT a0 VERY Gickin v, Y
* Odor neneE pesE 1 NOREL xple] Koal
* Other (
|3 20 | 132557 I?T%OI m:%*f 12550

Well Casing Volumes

w
nonon
o
w
~J

N
1l
o
[0)]
3y

(j:\forms\gwdata xLs}

e SHRE GEDN GIRN GIRS GENE GNEE CINE GINN GUNE URE e Siis e Siis Sia S5s s Se
= - QR .
\J)

Samples Obtained / Remarks:



GROUNDWATER SAMPLING DATA SHEET

Atdolpur)

Date § /Zo ‘/9.6 Well No. MZ L0 IZ__

Project /
Project No. 62, 0205 Sample No.
Field Personnel: 27EV
1 = 7
Time , 1{,- ?b n
[2,] 2 Initial Water Level 2,60 el
" * Depth of Well 4, 80 ' =~
* Length of Water Column B,/ 1
* Diameter of Well 2,00 7
* One Well Volume /Sr R e/
* Evacuation Method Whele " Prvwm
— _ / /
l 5 I L,) Began Evacuation '
%’5/-- T Number of Volumes Removed é
ﬂ / L/Oj Began Sampling
Completed Sampling
* Sampling Method bale BingD
[Z0 Field Analysi | - £ ] N &
ield Analysis :
* Temperature ZL{'?J Z‘—I..’J 21 .C7 210 I fqu 2L B
* Conductivity 25| Fo| 720 | Gaol 270\ 220 |
*pH I AAEY  RERrAEEIAERIL
" Turbidity St Vol Gumi 3 St/ g
* Color 1 brn /Ll L rn komi dod Sam' (
* Odor one \npme] Now/ | v Wow) ineld ]
* Other - — — — - T — &
: \\“{:_’\_

Well Casing Volumes

(gal/ft)
1.25" = 0.077
15" = 010
2" = 0.164
25" =024
3" =037
3.5" = 050
4" = 0.65
6" = 1,46

(i:\forms\gwdata_xis)

Samples Obtained / Remarks:

Rred oh

| v oFter (
Loell Voluwwes . Loty et
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GROUNDWATER SAMPLING DATA SHEET

oject 4/4&/&/3/\/ Date Ml No. MCO/S

ject No. s 2. 070 Sample No.
id-Rersonnel: SPIEAS

">

= - L 2
i . H.2Z&
Lc/ .é @ Initial Water Level ‘7/, 2 ? 2. T F
o * Depth of Well Y G 7
* Length of Water Column 23, 6
* Diameter of Well 2,007
* One Well Volume L. S La-/
* Evacuation Method Whele pumD)
. i 7 /
/ 9/ ﬁ/ { Began Evacuation .
. !
-
l Lb [ ‘3/ o Number of Volumes Removed e 4 /’]
FS/ Bb Began Sampling
Completed Sampling

* Sampling Method Wi le Pump

e!bL?l - C

Field Analysis
/9,9 )’%o ;w/ + 3
=

l * Temperature

* Conductivity @ = 2.2L o \ 1L,
o 368 Lo 7701 3,65 .71 _
'_ “ Turbidity i tovbid] Funw Il o bid
* Color - fproun| Lrrove) Brvraum | e }_
* Qdor - — - ——
IW * Other = 1 - _ - I ’
ell Casing Volumes Samples Obtained / Remarks-

gant

R Wl puaged oy of 21,

e Ve wame? PWJ GUV W
B o olumec  well

I
HE bl
} i B UL

\focms\gwthu.xlsl {\eoé\a’ﬂ ‘éf g— nA ((/1
/

3 a2

—

U'II'\J
U'\
n

(D

0‘)-!1(;300!’\)[\)
Ul



GROUNDWATER SAMPLING DATA SHEET
Project [L o tornny vate_£/20,/5¢ weno. [J1LLY |
Project No. 262 D205 Sample No. *
Field Personnel: Yo 70 2%
Time l
/5D Initial Water Level 20.68 '
* Depth of Well 720467
* Length of Water Column (7 28 °
* Diameter of Well X .OMN
* One Well Volume /il s/
* Evacuation Method Ul o i)
N4
/ SE) Began Evacuation '
Number of Volumes Removed é '
| / & /[ O Began Sampling
Completed Sampling '
* Sampling Method e/ P, 272
/ 5/ 5 S’- Field Analysis l 2 :)3 L{ S <0 '
* Temperature (8 7 159 1l 1S,/ 8.5
* Conductivity b | SSO| 59 | S50 | S20 | S,
- pH 2l | 72317, 7] [LAT T BE[ Ty B
* Turbidity V' tvhhd| tin bl o) fon | Sewnl 1SlishE TUSY s
* Color bhrow reeom[IT ki [1E, v \sauicle
* Odor — | — — | = s — '
* Other — — -~ - - —
Well Casing Volumes Samples Obtained / Remarks: n
(gal/ft)
1.25" = 0.077
1.5 = 0.10 '
2" = 0.164
25" = 024
3 =037 '
35" = 0.50 -
4" = 0.65
6" = 1.46 '
{:\forms\gwdata.xls] '
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ANALYTICAL DATA




— e * Analytical Laboratories, Inc.
241 Black Creek Road « Muskegon, MI 49444-2673 « Phone 616-773-5998 » Fax 616-773-6537

Mr. Doug Barber TRACE ID: Q013-16
Montgomery Watson America Inc. REPORT DATE: 09/18/96
- —41551_Eleven_Mile_.Road EXTRACTION_DATE: _09/05/96
Novi, Ml 48375 ANALYSIS DATE: 09/16/96
ANALYST: tml
CLIENT ID: Proj. #4162.0205 SAMPLE DATE: 08/28/96
SAMPLE RECEIVED: 08/29/96
SAMPLE TYPE: Water
SAMPLE ID: MW-1-0896 SAMPLER: mev/ade
EPA 8150 HERBICIDES RESULTS (ug/L)
2,4-D ' - <2
2,4-DB <2
2,4,5-T <1
2,4,5-TP (Silvex) <1
Dicamba <2
Dalapon <2
Dichloroprop . <2
Dinoseb <2
MCPA <200
MCPP : <200
SURROGATE RECOVERY RESULTS
DCAA 100%



* Analytical Laboratories, Inc.

2241 Black Creek Road « Muskegon. MI 49444-2G73 » Phone G16-773-5998 « Fax 616-773-6537

Mr. Doug Barber
Montgomery Watson America Inc.
41551 Eleven Mile Road

TRACE ID: Q013-15
AMENDED: 09/18/96
EXTRACTION DATE: 08/27/96

Novi, Ml 48375

CLIENT ID:  Proj. #4162.0205

SAMPLE ID: MW1

ANALYSIS'DATE: 08/29/96
ANALYST: tml

SAMPLE DATE: 08/20/96
SAMPLE RECEIVED: 08/22&26/96
SAMPLE TYPE: Water

SAMPLER: mev

EPA 8081 PESTICIDES

a-BHC

b-BHC

g-BHC (Lindane)
d-BHC
Heptachlor

Aldrin

Heptachlor epoxide
Chlordane
Endosulfan |
4,4'-DDE

Dieldrin

Endrin
Endosulfan ||
4,4'-DDD

Endrin aldehyde
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Toxaphene

Endrin Ketone

SURROGATE RECOVERIES

Decachlarobiphenyl
Tetrachloro-m-xylene

RESULTS (ug/L)

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05-
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<5.0
<0.10

RESULTS

78%
46%




. = Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, MI 49444-2673 « Phone G16-773-5998 s Fax 616-773-6537

Mr. Doug Barber TRACE ID: QO013-15

Montgomery Watson America Inc. - AMENDED: 09/18/96

i 41551 Eleven Mile_Road EXTRACTION DATE:__08/23/96

Novi, Ml 48375 ANALYSIS DATE: 08/28/96
ANALYST: tml

CLIENT ID:  Proj. #4162.0205 SAMPLE DATE: 08/20/96

SAMPLE RECEIVED: 08/22&26/9
SAMPLE TYPE: Water

SAMPLE ID: MW1 ' | SAMPLER: mev
EPA 8081 PCBs ' RESULTS (ug)L)
Aroclor 1016 - <0.5
Aroclor 1221 <0.5
Aroclor 1232 | . <0.5
Aroclor 1242 <0.5
Aroclor 1248 <0.5
Aroclor 1254 <0.5
Aroclor 1260 ' <0.5
SURROGATE RECOVERIES RESULTS
Decachlorobiphenyl 64%
Tetrachloro-m-xylene 0%



2241 Black Creek Road » Muskegon, Mi 49444-2673 « Phone 616-773-5998 » Fax 6 16-773-6537

= Analvtical Laboratories, Inc.

Mr. Doug Barber TRACE ID:  Q013-15
Montgomery Watson America Inc. REPORT DATE: 09/16/96
41551 Eleven Mile Road EXTRACTION DATE: 08/26/96
Novi, Ml 48375 ANALYSIS DATE: 08/31/96
ANALYST: avl
CLIENT ID: Proj. #4162.0205 SAMPLE DATE: 08/20/96
' - SAMPLE RECEIVED: 08/22826/96
SAMPLE TYPE: Water
SAMPLE ID: MW1 SAMPLER: mev
EPA 8270 BASE/NEUTRAL ACID EXTRACTABLES RESULTS (ug/t)
bis(2-Chloroethyl)ether <10
2-Chlorophenol <10
1,3-Dichlorobenzene <10
1,4-Dichlorobenzene <10
1,2-Dichlorobenzene <10
Benzy! alcohol <10
bis(2-Chloroisopropyl)ether <2.5
2-Methylphenol <10
3/4-Methylphenol <10
n-Nitroso-di-n-propylamine <25
Hexachloroethane <10
Nitrobenzene <10
Isophorone <10
2-Nitrophenol <10
2,4-Dimethylphenol <10
bis(2-Chioroethoxy)methane <10
1,2,4-Trichlorobenzene <10
2,4-Dichlorophenol <10
Naphthalene <10
4-Chloroaniline <10
Hexachloro-1,3-butadiene <10
4-Chloro-3-methylphenol <10
2-Methylnaphthalene <10
Hexachlorocyclopentadiene <10
2,4,6-Trichlorophenol <10
2,4,5-Trichlorophenol <50
2-Chloronaphthalene <10
2-Nitroaniline <50
Dimethyliphthalate <10
Acenaphthylene <10
2,6-Dinitrotoluene <10
3-Nitroaniline <50
Acenaphthene <10
Dibenzofuran <10
2.,4-Dinitrotoluene <10




§

Analytical Laboratories. nc.

' 2241 Black Creel Road » Muskegon. MJ 49444-2673 » Phone G16-773-5998 » Fax 616-773-G537
CLIENT: Montgomery Watson America Inc.
TRACE ID: QO013-15 page 2
I EPA 8270 BASE/NEUTRAL ACID EXTRACTABLES, cont. RESULTS (ug/L)
l 4-Nitrophenol <50
2,4-Dinitrophenol ‘ <50
Diethylphthalate <10
Fluorene <10
4-Chlorophenyl-phenylether <10
4-Nitroaniline <50
4,6-Dinitro-2-methylphenol <50
n-Nitrosodiphenylamine <10
4-Bromophenyl-phenylether <10
Hexachlorobenzene <10
Pentachlorophenol : _ . <50
Phenanthrene <10
Anthracene <10
Carbazole : <10
Di-n-butylphthalate <10
Fluoranthene : <10
Pyrene : ' <10
' Butylbenzylphthalate <10
Benzo(a)anthracene <10
Chrysene <10
3,3"-Dichlorobenzidine <20
bis(2-Ethylhexyl)phthalate <10
Di-n-octylphthalate <10
Benzo(b)flucranthene <10
Benzo(k)fluoranthene : <10
Benzo(a)pyrene <10
Indeno(1,2,3-cd)pyrene <10
' Dibenzo(a,h)anthracene <10
Benzo(g,h.i)perylene . <10
l SURROGATE RECOVERIES RESULTS
2-Fluorophenol - 45%
Phenol-d5 29%
Nitrobenzene-d5 65%
2-Fluorobiphenyl : 64%
2,4,6-Tribromophenol 81%
! p-Terphenyl-d14 94%



Analytical Laboratories. Inc.

2241 Black Creek Road « Muskegon. Ml 49454-2673 « Phone G16-773-3998 * Fax 616-773-G537

Mr. Doug Barber TRACE ID: Q013-15
Montgomery Watson America Inc. REPORT DATE: 09/16/96
41551 Eleven Mile Road EXTRACTION DATE: 08/27/96
Novi,-MI—48375 ANALYSIS-DATE:—08/29/96
ANALYST: tml
CLIENT ID:  Proj. #4162.0205 SAMPLE DATE: 08/20/96

SAMPLE RECEIVED: 08/22&26/96
SAMPLE TYPE: Water

SAMPLE ID: MW1 SAMPLER: mev
EPA 8081 PESTICIDES ' RESULTS (ug/L)
a-BHC : <0.01
b-BHC <0.01
g-BHC (Lindane) <0.01
d-BHC <0.01
Heptachlor <0.01
Aldrin <0.01
Heptachlor epoxide <0.01
Chlordane <0.05
Endosulfan | <0.01
4,4'-DDE <0.01
Dieldrin <0.01
Endrin _ <0.01
Endosulfan Il <0.01
4,4'-DDD <0.01
Endrin aldehyde <0.01
Endosulfan sulfate <0.01
4,4'-DDT <0.01
Methoxychlor <0.01
Toxaphene <0.5
Endrin Ketone <0.02
SURROGATE RECOVERIES RESULTS

Decachlorobiphenyl 78%
Tetrachloro-m-xylene 46%



DU

Analytical Laboratories, Inc.

! 2241 Black Creek Road « Muskegon. MI 49444-2G73 * Phone G16-773-5998 » Fax 616-773-6537
' Mr. Doug Barber TRACE ID: Q013-15
Montgomery Watson America Inc. REPORT DATE: 09/16/96
- 41551-Eleven_Mile_.Road - : EXTRACTION_DATE:__08/23/96
Novi, Ml 48375 ANALYSIS DATE: 08/28/96
ANALYST: tmi
l CLIENT ID:  Proj. #4162.0205 SAMPLE DATE: 08/20/96
SAMPLE RECEIVED: 08/22&26/9
SAMPLE TYPE: Water
SAMPLE ID: MW1 SAMPLER: mev
EPA 8081 PCBs RESULTS (ug/L)
l Aroclor 1016 C <02
Aroclor 1221 <0.2
l Aroclor 1232 <0.4
l Aroclor 1242 <0.2
Aroclor 1248 <0.2
l Aroclor 1254 . <0.2
‘ Aroclor 1260 <0.2
SURROGATE RECOVERIES RESULTS
' Decachlorobiphenyl 64%
Tetrachloro-m-xylene 0%



241 Black Creek Road « Muskegon. MI $9444-2G73 « Pbone 616-773-5998  Fax 616-773-G537

Analytical Laboratories.

. Inc.

Mr. Doug Barber TRACE ID: Q013
Montgomery Watson America Inc. REPORT DATE: 09/16/96
41551 Eleven Mile Road ANALYSIS DATE: 09/05/96
Novi, Ml 48375 _ ANALYST: mg
CLIENT ID: Proj. #4162.0205 SAMPLE RECEIVED: 08/29/96
SAMPLE TYPE: Water
SAMPLER: mev/ade
TRACE
SAMPLE SAMPLE TOTAL CYANIDE METHOD
NO. DATE SAMPLE ID (mg/L) NUMBERS
16 08/28/96 MW-1-0896 Landfill Area <0.005 EPA 335.2



LWMMAMMM " Analytical Laboratories. [nc.

2241 Black Creek Roadd « Muskegon. Ml 49444-2673 » Phone G16-773-35998 » Fux G16-773-6537

Mr. Doug Barber . ' TRACE ID: Q013-15
Montgomery Watson America Inc. REPORT DATE: 09/16/96
1551 _Eleven Mile Road ANALYSIS DATE: __08/28/96

T

Novi, Ml 48375 ANALYST: cc/mg

CLIENT ID: Proj. #4162.0205 SAMPLE DATE: 08/20/96
SAMPLE RECEIVED: 08/22&26/96
SAMPLE TYPE: Water
SAMPLE ID: MWI1 SAMPLER: mev
PARAMETER RESULT METHOD NUMBER
Total Phosphorus 1.0 mg/L EPA 365.2



MMM i,

241 Black Creek Road < Muskegon. M 49444-2673 « Phone 616-773-5998 o Fax 616-773-6G537

© Analytical Laboratories. Inc.

Mr. Doug Barber TRACE ID:  Q013-15
Montgomery Watson America Inc. REPORT DATE: 09/16/96
41551 Eleven Mile Road ANALYST: dc/vridj

Novi, Ml 48375

" CLIENT ID:  Proj. #4162.0205

SAMPLE ID: MWi1

SAMPLE DATE:
SAMPLE RECEIVED:
SAMPLE TYPE:
SAMPLER: mev

08/20/96
08/22&26/9
Water

DISSOLVED METALS RESULTS (ug/L)
Aluminum <120
Barium <100
Beryllium <S5.0
Calcium 80,000
Cobalt <50
Chromium <50
Copper 23
Iron <40
Potassium <500
Magnesium 24,000
Manganese <10
Sodium 8,100
Nickel <40
Vanadium <200
Zinc <20
Silver <10
Arsenic <2.0
Cadmium <5.0
Lead <3.0
Antimony <60
Selenium <4.0
Thallium <100
Mercury <0.20

ANALYZED

08/28/96
08/27/96
08/28/96
08/28/96
08/28/96
08/27/96
08/27/96
08/28/96
08/28/96
08/28/96
08/27/96
08/28/96
08/27/96
08/28/96
08/27/96
08/29/96
08/27/96
08/29/96
08/27/96
09/11/96
09/10/96
09/10/96
08/28/96

METHOD NUMBERS

~ EPAB010A

EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A

- EPA 6010A

EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 7060A
EPA 7131A
EPA 7421
EPA 7041
EPA 7740
EPA 7841
EPA 7470A

l I



S gl LS ol i nifS e sl - - SR .
ANALYTICAL ¢ VICES AUTHORIZATION :

dAnalytical Laboratories, Inc. CHAIN-O F_CUSTODY RECORD Q Q) \ 3
! Bluck Creek Road = Muskegon M1 A49444-267 3 1
e 016-723-5998 « Fax 616-773-6517 P / f ‘m
. PLEASE COMPLETE STEPS 1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. age_{ 0
o | Crenname: /7 erss %*me'z/\/ M Dee o w | tossedy NCS. Checkes By A
[
» Contact Person: D{}?// [ 2 —: Sample Condition Upon Receipt: Acceptable Other {Specify below)
= | Mailing Address: 17[/ &' / // /77/ /C g’(} ,u_: o
-3 -
. | City, State, Zip Code: -
P2 Aove ML G833 =
ST (200) 35026 ST [§00) 34 0217 |8 - orbaen v
.5 Client Job Name/No.- 4//4‘ Z OZO S.. ‘-‘E ooler Temp. ( C).ﬁ pH Checked: Yes No .
o
8' Trace Quote No.; Purchase Order No.: w Volaliles Presew@ No Melals FF: Yes No Pres: Yes No
09
Sampled By: /WMK l/@[/l\ LDQ-/@\ o ANALYSIS REQUESTED
_Regulatory Requirements Turnaround Requirements Matrix Key N A .
" MERA TMDLs 0 Standard Q 2
9 RCRA 0 [sDay(RUSH) O S = Soil SL = Sludge 8
F Drinking Water 8] 24 Hoé:Jyr ((nuiﬂ’) O W= Waler A =Air &
$ Ower * Requires prior approval 0 =0il X = Other 3
g Y wZ wZ 398 g@ -3 ég '%:
S| 22| =% | 2% |EZ5|54 CLIENT SAMPLE 1D £ |52 8
e P R L |38 REMARKS | ©
AN EATIPY : [yoc’s (€
<ol |72%dosco "y [N WL -552 - OOO > |2 free Qov Moy
o s " -
F1e ) WL- S5 % -00 S L2l Quis 4.
N .
ye v L - 585 —oo ] E
nE - .
< o @ | || | TA-Sp 1~ 000 Sl
Sl Ly I || [TA-Spr - 00O <l
< [ | | [Th -sp32 - 0o Cl)
= :
501 LA - shd-ooo Sl ,_
. . / By o
sl N L [CA - Spe—pee AN
&R 1900| Yes XV Ml - 0856 L)' ?q
0] Yl ¥ | M2 Oup- 0594 Wi ] 1Y
X tem RELEASED BY RECEIVED BY DATE TIME em \“éELEASED BY ' RECEIVED BY DATE TIME
L3 _ = : .
u3 1) f]/u;\) O [ Fed Ex M Syawc~ % 1ZlQm [ 9%
ne 3) 4)
8]
execuling this agreement, the Client acknowledges acceptance of the terms of the agreement as listed on the reverse side.
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VO T R s i ANALYTICAL ¢ IVICES AUTHORIZATION TRACE ™ NO.
Analytical Laboratories, Ine. CHAIN-OF-CUSTODY RECORD ® ® \%
2241 Bluck Creek Road « Muskegon, M1 49444-2673 \
Phone 616-773-5998 » Fax 616-773-6537 Page__ & of 2.
g PLEASE COMPLETE STEPS,1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. 9
T 7 gty (e | o\ ctonssy I
2 .
" Contact Person: ﬂ& £ A(/K/ 2 -E Sample Condition Upon Receipt: Acceplable Other (Specily below)
2 ” - « f
.- Mailing Address: L//SS / // M/ // /2(-/ - S
v | City, State, Zip Code: 13 paid
s . o ML YB3 X _ ae
0 o /X/Ql‘gé/é/’ 0zos_ | Fex ‘/8/0) 290217 5o Cooler Temp. (°C): q HChecked: Yes N
; Cliont Job Namerio Wé; , OZO n-i’ ooler Temp. (°C): pH Checked: Yes )
(=]
i 3 Trace Quote No.: Purchase Order No.: * Volatiles Preserved: Yes  No Melalls FF: Yes  No Pres: Yes  No
' o

Sampled By: ﬁ//m /é (/é‘l/M

ANALYSIS REQUESTED

Regulalory Requirements Turnaround Requiremer;ls Malrix Key
" MERA TMDLs (] Standard O g
§| g mme § s csoe
— - a - - .
E Drinking Waler a ‘24 Houyr {RUSH) [m] \c’)V—(\:/)Ylaler Q— grh cf.;
(%-’ Other: * Requires prior approval =0l = Other 3
Q
E w z zZ 0 8 g@ = LOLE A\ T—Qn
-.‘—; 29| 5% | 2 §§§ ’g% CLIENT SAMPLE ID g gg Y FEMARKS 8
E . 1 ] > ol/:
c Ve M . s
L ’%e /s Y& M) e 13 - 0596 W] X
o
211 N2 — BV
~ G YA | w1E=PLyp- 0896 Lol | X
a [+}] . &; N
s 2|R w1t~ 0556 loud X
nc )
<1y M (4~ Oy - 08956 W L]
5 V
2
Q2
5
Q
x
[+}]
o
E
3 (
o3| tem RELEASED BY RECEIVED BY DATE TIME ltem RELEASED BY RECEI:VED BY DATE TIME
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